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FUBLISBELi IN CHICAGO 

LARGEST CIRCULATION OF ANY MECHANIC AL PUBLICATION IN THE WORLD 










Purest Sugar Made from Barrel Hoops 

Corn Cubs and Other Scraps, hy New Electric Method 

Huge Water Wheel Drains 2,000 Acres 

Hreaks All Records an J. Astounds Emjiineers 

Teach Swimming on Dry Land 

New Branch of Instruction in fiernion> 










THIS IS THE NEW 

Alton “Inverto” 
GAS LIGHT 



A Shadowless, Pure White Light 
All the light is thrown downward 

The Alton Inverto gives six times the light and cuts your gas bill 
in half. The best Inverted Gas Light human ingenuity can devise. 
Handsome in appearance, durable in construction, economical in use. 
The Alton " Inverto 19 is adjustable to any Gas Fixture. 

Send $1.50 for a Complete Sample. Express Prepaid 

AGENTS WANTED in every city or town wdiere gas is used. 

ALTON MANUFACTURING COMPANY 

1163 St. James Bldg., NEW YORK CITY 




Pow ji tft’f f L r / JI tat h ■ rf G* i r‘»: y, 

A ffotute in iotu.it with Three I'enturicK. 

THE Pie X EX a 1XDUSTIIIAL PV RUSHERS 
OF AMRRU-A. 



Henry Carey Baird 4, Co. 

Indu 4 lri«l Publishers, And Importer* 

310 Walnut Street, Philadelphia, Pa-„ U.S.A, 



{55— Otir mar and Itcvimrt Catahw nf Practical ermf 
SVif'mff/rc fta if£#, sru. [Mctrch J 1 1907 } i 

of Chemical Ttchuolnejy amt firncrat ('ft* mhstrtf k July h 
(Sew and ); a ('otaioane of Booi.son 

MdtdlnrOli. Mini tip, N iurraluttjt, BeotoyiK 

Availing, Analipi*, etc.; a f’tifmogut of Jloftka on Slmtn 
and the Steam fcityint\ Machinery. * U\; a t m atnfuttv*‘ of 
Bnokaan Sanitary Seiran , tirw rtumliihU, etc 

nur other i'atah>ane.tai\d Pircntarrjlu whole rorcr- 
inu nr Of branch **f Set* net op filial to tJn seutfm 

ami fret, of f»teto(je to any our. (rc any part of the ivurld 
who K'fU/ttmftrh hi# addrwm* 

Catalogue of Chemical Technology 
and General Chemistry 

Omr Compter' 1 Clarified fatah iriic nf Rturk* on Ohrm- 
Ifeil T^Tiuolutfv and (ifiLi-rai rio-iiilistry arnmffpd under the 
f llywlcm Itcndti t Arlfls, Alkalie*. ami Sali-s Ilrww- 

iliir. C'ltk'T, Dlf+tillalloii, lVruH.-lLtat]uu, Llquor-i, Prt-H^rvlllu, 
Vlri'^ar, IlrU'kn, (VruHiii-!*, Glass, Pom-lairt, putter* ; 

Ci rijput And D hutch-; India JEttliHcr, GuJtfl Pcrrha + Glut:, luk; 
XrfflUnfr Mann factum; Gils, Fiite, Waxes, Paints ?nid Va mislaid ; 

PapiT \lapnfftrt ui'c. FH.irsL tvrfmm ■ i-y 1 s-'iip wnd Cunnl^i 
Su-Nir starch; Flour, RakHm, Hreurl. OTifrethmrry; Om-ml 
Reference anil Itet clsit HuoSii, General Clicmlfitr.V, Chemiea! 
Arlthmerlc, Galen Intlun, Tables, etc,: Clu mkid Analysts; I rmr- 
L, r a ri 1C 0 1 1 eiu ihitri ; i ) nzan 5e (’ he n I Jst.ry J !■:] M £'tr< i-rlii'Hl istry : 
Addenda, Smi free to fluj/ow In any part of the world 
irJ<o icifJ aciitt hfa addrawf, 

HENRY CAREY BAIRD * CO. 

Industrial Publishers, LoohsrlJfre and Imported 

810 Walnut Street. ;; Philadelphia, I**-, 'LL S* A. 



The Best American Book on 

INDUSTRIAL 

ALCOHOL 

By F. B. WRIGHT 

This is :i plain, practical handbook 

nn the iimimfai'tiiru + >f Alcohol ami de- 
naturing for industrial jHirpoFes, from 

Poiatoesg (jroin, heets and other 
waste farm product a. 

Second Edition, Now Ready r 
Contains Nearly 300 Pages, 

with fiO iiluatratioiis and plates, 
the latest American practiwi and ma- 
diiitery. Also valtiahlc l\ S. formu- 
las, Fm* Alcohol Law and ita Ainend- 
H lente. 

Sent postpaid on receipt of $1 .00 

SPON & CHAMBERLAIN 

123 P. M. Liberty St. New York 



POPULAR mechanics advertising section 
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Never Such Book News as This 



THE NEW AMERICANIZED 
ENCYCLOPEDIA BRITAN NICA 



CONDEMNED TO BANISHMENT from our Market, 
BIDS FAREWELL to the American People in the 
MOST SENSATIONAL SALE OF OUR TIME 



Questions of interntitioun] copyri rht have been; decided nprunst the Ampncnn pub] es tiers. The protest. most 
valuable and popular Of alt American book publications must rr.d its marvelous and unparalleled career of success 
immediately. A Temporary arrange meat has t*cn effected by ycbirh the publishers of the regular lvnglifih edition who 
have secured absolute control, permit the selling of all iitlis that are now bound and can be marketed at once. In this 
great crisis the American publishers turned to us as the one house in America whose piganuc resources could Rrapptc with 
the situation. Wo purchased the entire stock at our own figures and now offer them at prices absolutely without prece- 
dent in this country. 

The sets in cloth binding we offer at S.^T.oeo in half morocco at S.jft.og. When these arc sold you CANNOT 
AGAIN BUY tins popular Americanized edition AT ANY PRICE. The new English edition, now being 
prepared, will coat you $150 and $;oo. FOUR TIMES MORE than our clearance prices. 



BUY NOW WHEN YOU CAN SAVE SO MUCH 



THE CHANCE WILL NOT GOME AGAIN 



SIEGEL 
COOPER 00., 



NlfeW V.n fL 

THF OTIRATEST Ot 1 ALL E^CYCLOPrPIAft, Tltii mAnvinnitnl «tfk tsta adanitir ihilt in JF 

ha% never lwn c|urstjcine.:l. WbsC N.ipoLrnr. Is among yildiprs. what Bocnrtri is .urionif philosophers. i^bt kap.ha.el is among w Send die Ittr nr 
artists. The Sew Americanized Bf Jtaanka. is among encyclopedias — beyond nil comparison or emiijHrtitims. The most profound Jr &ni(n a rtnn.prcpaid 
and brilliant thinkers of (he world h-wc wrinen. its arts. fcv Three hundred of the ripest stltof&is in Amrriii have irvjseil f acnippleie set of the 
every word and line, added, condensed and Improved ami brougfcti all inEbmiatEon up (i* the very latest date, It ii a New American.] c-m! 

borne university, a colleys eduvatsuri, a huge library, it covers the entire fiujje csf humaii, discovery, experience. f Hac clopedia Britan & lea 



kiaowk. Lt:? and a: bievtnsenE. 

SENT FIlttE FOIL EXAMINATION- If yon will slim and mult to us the 

wp will ietlA. wbila rlu-y 3«t. a Connpkie wl of this vaparr!) work lo any iullress in (he I’nitm State 
far five dap 1 free £i»minalia>li in ynur borne- This does nnt Tni'cEve due cttir rd £6St ur on 
Wt pay nit tninaporljilLaii eliargei;. IE yon do nnl wish tP retain the books, rttuia iKcbi to 

l>?J E DfILl.AH BEUJHES THE SICT. Should you decide !n purchase after ejrnniinjitrnii, 
y*u c m (ben ‘■end ut fl as tin- hrSl payment and (he balance can be paid at the ra-le vE Jj.00 per inontb ior 
the cloth , an J Jli.Kl per inenlh (err the ball Binroeco. 

fJO NOT DELAY, Cut out fmd mull the- rnnnnn tcwlny, if yon wish fp ^eeurc 
Lhe most wonderful book bargain of this generation- The wns will (airly melt away at these phene.ni 
enil pricey, and in order to secure one you must act at poce, Vau tan never dupLkace this 
opportunity. IK) it HOW* 



in It IE morocco Hndiiiu' 
ti\ yi:...T closing out price of 
|4d 00. If I should decide to 
purr ha<te 1 v. LI! Send yOu f! 
wEdtin f.ve days alte< -ereipt o£ 
if. rod ^ jud *.!.<& per nmnth tar 
eighleen inonltis tbrrtalter. iE I 

sbiruld nut u-jx-b la rrUiLo [hem I -ail! 
ItuirEy i'Ou prompt! p. an:! hold [been 
subject (0. yOUr cjorlrrs Title ID remain in 
Sktfcl Cooper Coinpaiyy u.uii.1 b^-uks are 
tally paEii for. 



SIEGEL COOPER COMPANY 



J, B. GREENHUT, Pre*. 

6th Ave. r IBth and 13th Sts* - NEW YORK / 



Thl s o 



n flute .If r bfliwi PrjJHdlfn' .If 



Tnnfl-.Trc_G7ri 



Publication must cease at once. Entire publisher's stock now 
on hand to be cleared with the utmost rapidity at less than 

ONE HALF THE PRICES AT WHICH OVER 250,000 SETS HAVE SOLD 
A SALE TO MARK AN EPOCH IN BOOK HISTORY. AN EVENT WITHOUT EXAMPLE 

$1*00 Secures Complete Set 
Sent Free for Examination 



15 massive volume*, 
sumptuous binding, 10*000 
double column pages, 1 GG superb maps, 
37.000 biographical references, hundreds of 
illustrations, colored plates of the rarest beauty 
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POPULAR M iiCII AN ICS ADVERTISING SECTION 



Save $50 or More Each Year 

Order One or More Articles From This Ad* 

Our No* CiS Catalog and Economy Guide Book Is a necessity to the farmer, planter, 
lumberman, mechanic — in fact to every resident of the country or small towns. Despite the great 
value of this Economy Guide Book to you and the lurge cost to us, we will give one copy FREE 
to every grown person who asks for it. Our past experience proves that those who make free use 
of it will save from $50.00 upwards each year, We invite you to be one of them. 

This Catalog contains nearly 1,000 pages, thousands of pictures photographed from the original 
articles, fully and accurately described, and shows many things you want that you cannot buy in 
the small towns, and thousands of things of better quality and at lower prices than any other 
catalog house or store offers you. The articles shown here are extra good values for the money. 
Send a trial order today. 



Brass Trimmed Bed $3.95 



This citn 

4 hlpli grade 
iron bed la 
nude of 
bast ma- 
t t r li I , 
trim-mud anil 
or (lament e lI 
■Wl£h L.hr.Ffcfl-H. It 
Is ns rich a 
, , „ , fl«| K |IM*M 

ever produced Jar doable the money; 
furnished in white, green. blub and block, 
I'bree ^iws. M. 4-0 imi t-n. 






— ~ 



ril 



Davenport Couch SS.I0 

Tin rs fine 
DBTflUport 
bud tuuflj 
has a fine 
drop front 
With JHUrt'ClT.- 
ed lazy ton g. 

Work, man. 

Fhlp mcid ma- 
terial in Ctio 
btFt; *iwy tir fH or p]*(*p on; 4 [t, 

2 In. loins, 4 ft- fin, wiin. Seat |x Joe. 



Dining Chair 85 c Eaoh 



A beautiful saddle 
sea t Ji rter , w i i h a 10 
Id. top slat, hand- 
somely carved ,and 
seven fan ey turned 
backsplmlles. The 
clmir In made of 
hardwood, gloss 
finished, and hast 
short brace arms 
and strong, weil 
braced h:ga. 



Easy Rocker $2.95 



Hern 3a nne of 
tbe haiuHcmjuht 
chalra that (an 
be Found for 
the- price, ma- 
te r I & L and 
workman - S i i p 
QoniUlered. It la 

Btfoufrly mmlt?, 
nnlEhnnf InHctd- 
*n oak and 
birch innhoiz- 
any. The panels 
arc deeply 
earn'd and eon- 

oeoted by n. 
highly | mil hill'd 
benlFler I t hu 
ft cnbblui p-fat 
nr ample ^r®.. 
portlODJii 



An-p 1 positively pisraii* 

"ME. iiSSSEl* tee that nil purchases 
of every kind from uh will In.' al^oluteir eftt.l*- 
Jm-tory, and Llml the goods nrdurr’d will he 
esautly s* representerl . Tills protects yon, 
and you fen nw flint ymi will receive what yott 
buy acid pay fur, If you m^-lTp any goods 
from ns that are nut as repriwntod, retnr4 
ttiern to tin and we will cheerfully refund your 
money, Send ub ah order* today, 

Hup HpfPI-PnrPC* w <= ^ tnoirpnrftorl 
UU1 KCICrCIttOi | ur d^NXtXW .00, We 

invite |[iv£ i (it.l(fatl ij n a? to our responsibility, 
L'-ufe H4 lip In Dnn'il or Jlradslreet's, A ah 
any railroad or express company, Writ* 
to tb« odltor of this iiapor. 



Advertisin g Coupons 



our New 
< iElt-T.li, No. fcl 
in a large sect, Inn devoted to our Advertising 
e Vmpon Plan, vhieh illustrstortand describes 
many valuable articles which we give FJtEK 
t* our customers, such as planm, haggles, 
a wing machines. watoliea. riorito, jewelry, 
Morris and r n cklritr chairs, liAriH'-is, 

nhucs* carpets, mga t curtains, tools, stoves, 
Jampu, vlnllus, gnltflT^. mandolins, sporting 
(foods, clntblng, furniture, dlefLe*, and many 
nttier articles* oH FfU.K to cur custom era. 
TMs N‘-w Catalog No, in worth many times 
ite cost, Jurt to m-C this wonderful Hot of 
articles that Await tho uuN-ctloB of CUir CUStOtO- 
ers, aud for ■which no charge .Is made. 

Freight Allowance 

No. tit yon v, HI find several images of articles 
from which to choice* and one of which Is In- 
eluded In your shipment y|tT]lC Tills gift 
applies ini your freight charge, and lu whip 
I nstances ni"To tEian equmln Uis freight 
o 1 1 argeav I livid oh all this, y on ca rt essfly bit u 
or more each year by ordering all your 
rmeda frtUUOUT New t atalog Nri.liB. Alfluy ot 
i.nir cnsttmiera write ns that they save luiti- 
dreds of dollars by somUng their orders to us. 

It PajJ Others 

It Will Pa* Yon 



Albaugh- Dover Co. 

900-965 Marshall Blvd., CHICAGO, ILL 



Singla Harness $8.15 



Our Special 
Choice 
11 h r a oil 
'with dou- 
ble and 
ititc&ed 
trfc C fl i! EB 
sold 0*ery- 

ff ll ii r t- <U 
from 110. (M 
tofl^O^ per 
pet. Y o q 

ihould 

arter Aie uC these special seta today. 



26-inoh Hand Saw $1.00 

Our special 
hJgU pruia 
New Yark 
Saw Is made 
q t London 
tprlng «t*el 
Of the bifheftt imn.de^ gnavantefyl per- 
left, paten t rtou mi a lid t^-IH |« red. Every 
Saw Ijj baud tiled and rmuJy for uso. 



Bit Set $1.15 



This set of 
13 special 
stlec tft d 
AUgtr Bits 
with double 
(spur, sizes 
hi inch to 1 
I neb Inclu- 
sive, These 
bits are 
made of the very best material and 
put up in nice wood box. 



Asphalt Roofing $1.40 

Per Square (tox lOftJ 



This roof- 
ing is made 
from the 
f In S fit 
grade wool 
ffl 1 1, guar- 
anteed t a 
contain, do 
coal tar: 

will not dry out, la coated with 
Ruperior damiJ-proof material and 
cannot evaporate, A special grade 
at a special price. 
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THE L. S. STARRETT CO. 

ATHOL, MASSACHUSETTS, U. S. A, 



Perhaps you know, then, how irritating it is 
to find that the little screws have become loose, 
also how very often this happens. Here are 

several little tools for quick- 
ly and effectively attending 



S TAIfifT T CC. ^■MU 
11 UAH.U.S.A, 



ally for that purpose; 

No. 5S6 Screw Driver (or Eye Glasses is made in two pieces 
and screwed together, telescoping the blade when not in use. 
Nickel plated. Price, 15 cents. 

No. 558 is threaded on the end ^ 

opposite the blade. This may be ■; 

reversed and screwed into (he part ™ 

with the ring, thereby making a 
longer handle* Nickel plated, \ 

Price, 20 cents. 

No, 554 is made with a chuck to hold the blade firmly in a 
split socket when in use. The blade is removed by slightly 
loosening the chuck, then reversed and inserted into the 

soc ^ ct nearly full length 
held safely by tight* 
cning the chuck^ Nickel 
plated. Price, 25 cents. 

Garry one in your pocket, on your key-ring or watch chain* 
Either style mailed on receipt of price. 

Ask for complete Catalog No. 1 7AP of fine Tools 



Does Your Wife, Mother, Sister? 



Do You Wear Glasses? 
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Simply a coupon. But send it x 

NOW. Let us know that you \ ^ My Address 

are thinking about getting a new 
piano,— or that you might exchange 

your old 

©on 7 think that the high Reputation of the \. n * j 

Wing Piano means that the price is going \ P 
to be exorbitant, ©on 7 think that to get a 3 1>C t ICT 
piano at moderate price you must take a QH£ # [)q 

low-grade "Merchandise * piano . And don’t ' 

rush to the other extreme > and pay an exorbitant 
price for a piano whose reputation is based only on its 
high price. 

You must have the WING Book and the WING Offers , or 
you can't buy, or judge piano values, safely, — -intelligently. 



WING & SON 

394-397 West ijth St 
NEW YORK 

Send Me Your Offers. 

Explanation of Your 
Svstem, Miniature 
MofoUi of Wine 
Pianos, Hook of 
Complete In- 
formal ion 
About 
Pianos-- 

this for' 



your own 
sake. We 
have an 
oiler for 

YOU 



WING PIANOS 

Are Pre-Eminently Musical Pianos. Manufactured in New York City for nearly 
40 Years Past, They are Widely Known and Admired for Their Supreme 
Vibration, and the Flutelike Quality of that Vibration. 



Delicate runs 
arc very pure in 



WE MAKE IT EASY 
FOR YOU TO TEST 



and v to belli shments 
tone— true from the 
usual noise of stroke. A light, springy 
touch, not Urciotnc even it? an invalid, 

the Wine 
Piano 

thoroughly 
w her ever 
you may 

five. We will send you an y one of our 
numerous st j Its on ill DAVS'TRKL FREE, 
outward and return freights prepaid, in 
order to prove the remarkable qualities 
ivc claim them over nil oiliers 

iand to th is thousands of purchasers fes- 
ti r'y i . Bear i n m i nd i f y ■ hi w i 11 , ou r house 
has been in buidneh.-ijby cars and that our 
trade is ever increas njj wuh no agents 
□ r (heir friends to help Ouf husiness- 
Tlie Wing Pianos have song their own 
way to fame Eor nearly half a century. 



A TRUE ECONOMY 



All t he 

usual ex- 
penses of 
shoiV’Tooins. salesmen, a cent 's coin mis- 
sion. local advertising, etc.., is saved by 
the Wing System, and i <u .v/ th<i 
benefit of ft. The salesroom is your 
own home, the Piano 4 on Its own "talk- 
ing and stands on its own merits. If 
your home requires a good piano otif 
tueiluKls and capital save you a very 
considerable Stern of money. Tile rea- 
sons we will fully ea plain in the printed 



matter we witl send you. This saving 
will decidedly i n ti t eg t you . We d o not 
claitrl m trades — wc can't save you gi^Pd 
on, a piano, Wt do save you at 
iLiit g^POon a H) piano ; on 
piano, etc., etc. 

Compare the value we offer and the 
proofs we offer you. Compare nat only 
the Wing Piano itself but the basis on 
which you will make your purchase. 

It is not only what we offer ^ it is the 
way we invite investigation of our 
offers and i the way ouf offers stand in- 
vestigation. 

A farce and 



YOU WILL RE- 
CEIVE ANYWAY 



x 



A a n tfrew f 
btH>£, suh ich 
wt want to 
send ye it fret 
by early mail (explains the entire sub- 
ject of pianos). 

A book of lafi pages — handsomely 
bound it is called Tlie Hook of Com- 
plete Information About Pi anus : M 
rt tells about the very first piano t 
the qualities of labor. felt, ivories 
and woods used in every artistic 
piano and compares hitrh qualities 
with the cheaper kind used in in- 
ferior pianos. 

Tl explains (he devices of the 
average dealer and agent. 

Illustrates the lt Note -accord 11 



com m ended by Paderewski ♦ Describes 
what constitutes a musical piano te>nc. 

Send directly to us for the book as 
tee do net send cither our books or our 
pianos to finnP stores. 

Its illustrations arc interesting' and 
instructive to children. 

From correspondents all over the 
world we hear ; 11 Your sumptuou shook 
of piano Information and your minia- 
ture models arc the r’ancst and most 
costly musical exhibits we have ever 
se^n.' 1 

You will want io see anyway the 
handsome bw ks, miniature piano mod- 
els, etc., which H r send yet* free, so 
that yuu van think them over and can 
have them in your hands to compare 
with every other piano offer that may 
cdirtc to you. 

Remember wc sell these instruments 
at just about one-half the prices of the 
few others tli.it most nearly approach 
the Wing quality of tone. 



Tear off the Coupon NOW, Fill it in and mail it without 
delay. Whether you may buy soon — or not for a long while ; no 
matter what other piano you may be considering — no matter If you 
feel that the money is not ready- — you owe this much to yourself 
and family to get our offers and to get them at once, It puts you 
Under no obligation, bit right down and: Send the coupon no-df t 



wing & SON 



394-397 WEST 13th ST. 
NEW YORK 
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RELIABILITY 




Modi 1 ! T ( Haynes Llmousiiie 



Tbo mak^rsof the Haynes have h&ou developln? 
their fair for .?,? year#. Tney know their car through 
ancl through, \>,ar after year (tiny have seen their 
old cars oomo back attar varied upland have spotted 
here and there chances, fur Improveineots, 

Tlinlr experience has developed for 1307 a car that 
can bo safrny advertised for rzliabiHfit — scar that 

can be trusted. It contains no- parts iwiit mad?, in the 
Haynw Factory, no principles that are Uaf ami lift r to 
the Ha sues designers. 

Tn these tfays, when every blacksmith Is buying 
parts and assembling ears under a private trade- 
mark, the fact that the Haynes factories really makci 
everything in their car Is a guarantee of Hayuei 
reliability. 




Model V, Vundt'rhill Speedsli’r 



The Haynes Standard 50 H, F, Touring Car for J907* 
Model 4i T>" the highest powered shaft driven 
car b-ullt- Price. $3,500. 

Rend at oncb for full inform at Son and advance 
speculations. Address, Desk i’-F. 

HAYNES AUTOMOBILE CO., Kokomo, Ini 

Oldest Aulosubik Hditilictaim in America, Kcmlm A.LA.H. 

Hew York— 1715 Broadway. Ctricags — 1420 Michigan Avt. 



HAYNES 




HOT WATER 

IN 2 MINUTES 

Cost — Two Cents 



The Peerless Kitchen Boiler has solved the 
hot water problem, in city and country homes, 
hotels, restaurants, dale*, hath- he gym- 
nasium* — every place where hot water is 
required. Burns either gas or 
gasoline; heats water to 1S-V 1 
and it hot at one = half 

cent per hour* A hot bath in 
two minutes for two cents. 
The PEEBLES is simple in 
oon-striietiim- only three parts 
— disk, burner, drum, Absolute- 
ly muKeless; creates no odor. 
Oeenpic* 1 nut a very small Kpace; 
easy to install and conned, No 
pipes to clog or mechanisms to 
get out of order. The water is 
kept iii constant circulation, the 
capacity almost unlimited. 
Hi ICE’, surprisingly moder- 
ate, Ask vrnir plumber alxmt 
the PEERLESS or write for 
catalog, prices and discounts. 

james McCartney 

SSI ^ State Street, - CHICAGO 








Af /nr. V 
:■■ ■ ■ ■ 



NO SMOKE 
NO CINDERS 



Geo JCirARLTOtf. 

Crv^f nui J f A ■>m: s-cj: racist 
OilO.no 



Always Use 



ANT* 



Piet ue Mention Popular JJYtA aides 







SPECIFICATIONS 

B*hf Aile-tlkldifl driving Axle, 
com plctely houie'd, rsa cl n 1 c:.^ r Itl 
tubular axle. 

rnint j\ x le — Tubular, With ball- 
bc&rl lig froll Ifrwhec In. 

— Tramworm 1 mitKl-elliptlr 
front spring, platform typu rear 
springe, 

Wh^flb — I lichen, wood artillery type, 

Tire* — 1:13 1 *, <i I regular clincher. 

llmlces — Twi) Internal exjjanrlltig.tiro ncterail const rkdlng, 
] ^xturnal npitwi'd by It* .1 pedal. Internal operated by em- 
ergency r brake lever. All four operate on drums attached 
to rear wlit'dri, 

ittiik CupMoltj— 15 gallons gasoline. 

Trend— Pin lucht'K, 

Wheel Hme — lit! I nr hoe, 

Motor— Four cylinder. 4 x cast In pairs. 



SPECIFICATIONS 

W nter-Cooler Cat me tty s gallons. 
Ijiibr IcsLliiMi — hplasli system. 

( jl rim rotor- Mora. 

Ignition — Jump snarls, with 4' unit 
Lat'- Wto con un dftd), current from 
storage battery. 

Control -Throttle and spark. 
Truna mlnsitm -Sliding. 

Speed n t forward and reverse. 

Urive- -Shift, 

Steering (tear- frre n’ralhl 1 1 wheel, sit™ nucl nut type. 

F*i h i pnient— 2 nil side lamps. 'i headllfihtH and generator, 1 
tall tamp , horn and tools, 

Honupmiter-^ , mechanically right. 

Stftndurd (Jo Lor— Mahogany red body, cadet jirny running 

{W. 

A pproy I m a. to Total Welch! — 1,1*1 W Hr*. 

Price — fii.tati i , without magneto. 



MECHANICALLY HI I.H 1 



Price, with La,Co*te High Teoiion Magneto, $2,500 



Mora Motor Car Co., °n\w a p!£f N ewar k, N. Y. 



“Every Owner a Satisfied Motorist” 



MO HA MOTOR CAR CO„ Rochester. N. Y.. August 19. 11NJ7. 

Newark. N. Y. 

Oentlemcn:— I am plowed to slate Hint the Mum Tcnnlng Car l purchased of you Lnst year lin?i given me ex- 
cellent satisfaction.. I am more than sAtltiflml With my car, ll Is running better everyday. Fver) person that 
I have taken out fnr h ride, say It runs juM a u h month os any of the lh*Nt Electric Oar?- they have ever ridden in; 

It is quiet , uo noise about it, and It will clothe work of many a car at twice the price. 1 am taking gHjod care 
of my ear-1 fthd It pays— as I am getting excellent result*. l must say tlmt I leol proud of my ear, os aln; 
gets there: don’t have to take the clust from anyone. The ear i * very tin Id and easy on tires. A* regards 
my repair bill since i h awl my ear, It is nothing m compare with my uld car. needless to say* not a Mom. So 
far, it l life! cost me $22jU0 t Including all of last season. I don't sec Imw anyone can ha to any trouble. I don't 
cxp*Tt to run the ear forever, without having any expense connected with It. as an automobile I* nothing 
more than a locomotive running oil || til rile- highways, and It Ijils to hflv-n g'KJtl care; rorhlesH driving will Jtltl 
a [ t y ear, regardless of prior, but nil]! |!^xl care 1 expect little Trouble. I am satisfied to say that J got more 
tlinli my money’s worth, mol so will every nne that buys a Mur-to Wishing you good success, With pood healthy 
itirrease nf hlIiv rwrv day oil the Alora. 1 remain. 

Yours very truly, 

(Signed) A, A. MENG. 

■Of the firm of Mntig A Shafer, Leading Halters and Furriers of the Flower City i 

Write for M Th* .Sealed Hemnet,” iflvlud complete story of the Mora’s Worlil's Record Power Plant 



Ilnirra rf>- 1 f* 4 i. 

It, Af r. 

fm? /tr/rrjvntjA'fa 

m 
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“Goodly the covering as thy purse can buy, 
For the covering oft proclaims the Engineer.” 



I la vo yon over wanted to (‘over a piei-p of steam pipe in a inmy and found yourself 
without material to do it i 

II a vo you ever wanted to rover a g:*g or water pipe to keep it from freezing and 
experienced a lot of trouble l 

If you hiive we are sure you will be interested in “Remanit/* the pipe covering 
which is always ready to put on and requires no experience in applying. By having a 
bale of it on hand you can cover any kind of pipe at ei moment T s notice. St is simply 
wrapped around the pipe, as you can see from the illustration, and for an exposed pipe 
or when an extra good job is required :i muslin or canvas bandage is put on over the 
* ‘ Eemanit 7 ’ and painted. This is so extremely simple that it hardly seems possible n 
pipe so covered will save mure steam Hum if Covered by nnv other material. 

Reman it M is made of pure silk,, carbonized, 3ms no combustible medium, will r ot 
burn and is clean. 

In an * 1 ad ’ 1 of this kind it is not possible to give more than an outline, but if you 
will send for our catalogue and samples you will find out just what “Bemanit" is and 
why it is so largely used in this country and abroad, 

J. EDWARD OGDEN CO. f Cedar and Washington Sts., NEW YORK 










DrSPLAY SIGNS 
'View CAT* 1 05 
A^ro POST £ PS 



This book ts far beyond anything ever published in this linn. It contalhs solid, 
practical comp on sen so instruction— a hook that ts live from absurd i hi- trios and 
mystifying kink, ind contains 2,000 advertising Phrases for Carr! Signs, Posters, etc. 

Thu price of t lie book is but $1 . DO delivered to your address , 1 1 you find IkjoK not 
as represented, you have the privilege to mum the satue in good condition within 
three days, and X will return the money. 

Address W. A. THOMPSON* Pontiac* Mich. 



Valuable Book for Letterers 



Modern Show Card Lettering, Designs, Etc. 

nr NEW AND 8EVISED EMMS “AE3 

A practical treatise on iTp-to-Date Ten and Brush bettor- 
lug* giving Instructions respecting many stylos of lettering, 
position, movement* shading, spacing, tlislguhig and ar- 
rangomcnr; with Illustrations of In rue and small letter of 
each alphabet, logetlier w irb a full analysis and diagrams of 
making neat and prominent figures olf-hand for Price Tick- 
ets, etc. 

Over 1 SO illustrations of finished show card s and price 
tickets art' given with practical instruction, outside of a 
large variety of standard show can I alphabets. 



A NEW MONTHLY MAGAZINE 

The accompany In ft Illustration shows a small outline of the cover page design 
of a new publication-** T h* Show Card Wrtitr," a handsome oeiv ilHudratoti 
monthly. The first number will appear before September First {about August 15th), 

No card Writer can afford to he without it a single month. It will be a credit to 
the craft, an In^piraitoD to the worker and a delight to the eye. Every page, every 
article, every Illustration will he clear and distinct. It will show yon how to improve 
your skill* how to enlarge your field anil how ks make money. 

One Dollar per Year Ten. Cents a Copy No Free Samples 

- — W rile for prospectus* *1 r Id rcKS 

W. A. Thompson, Publisher, Pontiac, Mich. 
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"A Little Class of Three" 

(One of the exceptions to that old rule t "Two , j Company, Three's a Crowd") 



LFaetl in line work, in 
marble, tile, brick, etc, A 
favorite with Plumbers and 
Electricians, 




Made in one piece of lead 
composition metal. Easily 
and quickly operated. Fit 
all wood screws* 



Universal ly used where 
fastenings of a little heav - 
ier nature are required. 
THE most popular ex- 
pansion on the market. 



For use in heavy construc- 
tion work, for which this 
bolt is endorsed by Govern- 
ment examiners. 





Furnished in trial I* iron 
unless otherwise speci- 
fied. May also !* had 
from stock m lead ciupn- 
s i ti oils, Fite al 1 1 ag screws* 



Unless otherwise epecifiedj 
furnished in mall, iron* 
B rass, b rr i r r/s and other 
metals furnished on order* 
Fite all machine screws* 



Stud for Complete Illustrated Descriptive Matte* Samples and Catalog If you Hkc 

Star Expansion Bolt Co. 

BAYONNE, N. J. 



142 Lake Street 
CHICAGO, ILL. 



147 Cedar Street 
MEW YORK CITY 




A School Within Itself 



There are XX chapters In all, XIX carrying 
you from tie fundamental principles of elec* 
tilcSty on through the various branches to a 
point where the careful student cum prebends the complete designing, care and operation of a dynamo 
or motor, nnd I chapter on electric Automobiles, oittlfdttg their construction* rare and operation, and 
all altoiit storage batteries and how to handle them. Each subject Is carefully written and to the point* 

After a ^tndeni studies a Enbject.be Is uuesjt (oned on that 
subject in such a manner as to bring clearly to bla mind 
the points he needs to know regarding same, A DIC- 
TIONARY In bark of hook will enable biro to learn the 
meaning of any electrical word, term or phrase used in 
this book, as well as hundreds of others In common use* 
All required tables necessary In the study are in it. 



TABLE OF 

chapter 

l^WHna 

II— Electric Batteries* Elec- 
tric Plating. 

III — MognpLi^m 

IV— The Magnetic Circuit 

V— Magnetic Traction 

VI— Magnetic Leakage 

VII— Energy in Electric Circuit 
VH I- Calculation of Sue of 

Wire for Magnetizing Coils 
IX- Calculation of E. M, f 's 
in Electric Machines 



SUBJECTS: 

CHAPTER 

X — Counter E * ML f. 

Xt— Hysteresis and Eddy Cur- 
rents 

XU— Armature Reaction 

XIII— Sparking 

XIV— Winding of Dynamos and 
Motors 

XV— Prooer Method of Con- 
necting Dynamo sand Motors 
— Self -Euitat ton and others 



12.00 FEB COPY— FOURTH EDITION- 16,000 COPIES BOLD. 

The offer we make of refunding money If book la not 
satisfactory upon examination is AN UNUSUAL ONE In 
connection with the sale of a hook. Hut we have no fear 
of j i r return. Your decision will be what thousands of 
otters has been- Money would not buy It If It could not 
be duplicated, Wc could ptlnl testimonial* by the hun- 
dreds. It is best to order and he your own Judge of Its 
merits. 

CLEVELAND ARMATURE WORKS, Cleveland. Ohio. 

LSPllCl'Ii GREATEST REPAIR WOR¥S, Amitor** md Vintili Wound-, 
Cvidolu Latere flU-fid, 




r/f OS f M* nU*i n Puji ulti ? .U a:ha nicn 
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$ 513.00 



Clear Profit in 51 days 
from an Investment of 



$ 150.00 



Is the result from the operation of one 
America i] Bos f BaIl Alley in Sullivan. 
ln(L Why not no Into this buslacM 
yourself? t l is I be most practical nod 
papular bcwllns pa me in existence. li 
will iljjiIhh big money in any toun, 
Thi'iif' alleys |>a,y from to f&j.oO 

ob eii per week. TbEd ia no jrn tub Ling tie- 
trite, but ft splendid bowling game for 
is mu iieiiiru t Anil physical ifif , rc’S* i e. LIIxt- 
ftllv putronlsttd try the best people of 

both sexes. Quickly Inttalto d, tunven- 
Emily p™- table. No pin boy needed. Ue- 
cripTu are nearly nil pnullt. 

Mnre than nlreruly sold. We sell on payments, and our catalog free. Write for catalog, 

AMERICAN BOX BALL COMPANY. Patentees, 1375 Vm» Bnren Street. INDIAN APOLTS, INDIANA 




T0f We X' § 

Jr manufacture a 

y J } LIGHTING SYSTEM V 

^ ^ for lighting Fftetories, ' 

Shcnhi, Htoren and Hoineh, that ji 
fur super If T ftnri mo r & ori'Lioinlcs] 
rim u either Gs* or l-.leeti icity. 

Burns Gasoline or Alcohol. 

Id sending for our itoscrlpth in and 
E 1 1 Uhl ra led C8 1 Jiicigue, 1 1 lease t e u r] ._ 

lm a rrjugh draft, giving diiuen- / 

Hinnsof ynur fnetery, »h»^, *■. 

«tn re iiT himie itn<| wswill 4 

read you mi eelU A- yttL 



ehuerfuJ , ..._ 

mate for llghtinff.togictlier 
l with, » lew tin ts w tile'll 
la will, at toast, niusE 

i Oil tn stop UHlI 
think. 



4 tniii!SWj 

'w'iP' 



EtuiT-mair 

ronp*Nr 

■ 4 KdSJHL'» 5 A 



CCD NO rtICAL, SAFE 
AND CURABLE 
A CHUB CAN OPERATE 
THIS SYSTEM 



II1IS THEN 
fS TO 
ANNOUNCE 
THAI 



932 No. Hoisted St.. 
CHICAGO, U T S. A, 



THE STANDARD- 
CjILLETT LIGHT CO. 



Publisher’s Notice to 
Subscribers in Canada 

The Post Office Department of Can= 
ada has abrogated the treaty in force 
with the United States for many years 
by which periodicals have been mailed 
from this country to Canada at I cent 
per pound. The rate is now made as 
high as to the most distant point in 
the world and forces Popular Mechanics 
to raise its subscription price to afl 
Canadian subscribers to $1.50 per year. 

The retail price on newslands will 
remain at 10 cents per copy as the 
newsdealers* supplies are shipped in 
bulk by freight. 

POPULAR MECHANICS 




Great Suit Offer 



JUST WRITE US h m3 W« Will sebd ynu »liw>luf.|j 

FREE, 1 -V TL’Iurti T-iuil, ft iBTfl* frtilFII 

CSmULHiUf* bs£ variety □! chilli wmplt*, fnibkon 
front, tap# nuMiirt, orlf’ hlarik*, t%p , Avary- 

thin* FREE, mi) WE WILL SfAftT YOU IN 
PATINO BUSINESS. A matt Jib* rat 
pflsr an ■ lull tor irouritll LtutvIH rn*ka 

y«n w-r-rultr- Term*. rooddlf>ni. tnd privileges 

Ihit Will lilonlih |«u. Wl will lIbIHq J*U 14 
imsch lower pfIcb* oa ia«n't flue claltnig 1L.1I 
il will mri'fi** y iiei 

WE WANT A LIVE AGENT 



In JCnlr lijvrn. You cm lEinka from ^ 1,000 I* 12 ,- 
COO |'cr year. If vi>u Wrlln iai before We Rrl an 
ijfrTit in fmiT Viwn ytu will gal i wtndirlul 
ofTsr, A* poon u We £nt an ag-cni in youp Icnirii 
he tv ill proflu fn «vt-ry dollar we *«'i in Tin 
trrriiory . WE TURN ALL OUR flUSJNESS 
OVEN TO HIM. Titil'i why our utnU uni* to 
oiik)l infusey. If you wunt » lud for yovrKlf 
NNSWE R QUICK k totOM w? g*l ait IgfEII In your 
town; y mi will ttltn rsl nil of our great Irtduc** 
men L| . I f you WcHild j i h « U> he an r ngt ci 1 toll U* «U 



ii>oi.il vourmlf, Adflmn, Pcpt. 26 

AMERICAN WOOLEN MILLS CO.. Chicago^ Hi 



If .1 irf I'j 



Smoke an Anti-Nicotine Pipe 




and expflrieaeo for once acwl, dcliKhtfulsm^k'e. free 
every trace of nicoLiiie. Not a parlitlu of anything enters 
the mouth but smoke. Smokes abso^uti* dry— no sizzling. 
Every grain of tobacco ia burnmi— a eaviag 1 of 25$, Never 
biti^s the tonguo or mouth. Ooly pine thwL that can be 
Brnoked in comfort, while lying duwn. leasts longer than 
an ordinary pipe. No oiferiaive odors. 
Never soenta the houavor eloihea, llaa 
a tree i easy draught. Note tfao cold 
air val ve and large stem-" that's why 

an *’ ANTI- NICOTINE" PIPE has no 
equal. Satisfaction gruaran- |" 
teed. Sent postpaid to any QIJC 
addreas on receipt of 

The Anti-Nicotine 
Pipe Co., Dept. A, 

Ottawa t Illinois 



P.rj ■! fi 1 1 »* 1 f .rje- Ti ji -h Ja a 





POPULAR MECHANICS ADVERTISING SECTION 



1071 



CATARACT 




A COSIPLkTU MACBlKE SHOP is attained mtbAfa far all kit., 1 * of 
nmlriiiH, upo-ffuientAl work ur km] m&ltLh*, hp Imrii^ tin- Jfhff 
CaTaSUCT* FHEClttuN LATIlli «,d ATTAUIMBN^ . ■ "l™, 5 cie 

H^plimUe to * hMini Lit wur linntt, n jn.iuufa«(urkii(,' rl*bl »r foe I min, 
, Lft few tnecluDltt ar* w»i of, and is thus n L *it 

pra<:tn;aj, traversal and interchain yes No omflfc ever dodniaiL U fot*-. 
eilod send for foitln*r informal ian ihl 4 codij.'lcto catalogue 



■ MJiKU^ACTUttEU By- 



HARDiH&l BIDS*, IQ 3 M 01 G tJicdlo Avenue, CIltAGi, U. 11 

ESTABLISHED isei> 







Vs Best to Buy in NewTork 

Everything for Your Home 
WRITE NOW For 700 -Page Catalog 



Tbit 700-Page T7PT717 
CATALOG f i\rX 



Jugt vrito orii't Ipp- 

fnr j.h in o>.jr 1' H'O 71)U-|irt|fl? 
ilhi'M.rjitn 'i.L i'-f " IhirPfK* 
tiuLlio of kiwcht wholi'Milo 
pr i im 'rfoa ovo r 7"-. IM rplUt le 
jLrlh?Li*d nt'pifidl for the 
— or shot). As 
the ohJPHt Mini l - ordt f 
hi ‘Uia^ iu Atiu tu'Ih tvi* 
l.« i ■■ Trul-y Liirt to the 1 ‘ ib- 
li-lK-ru nf i h I -l M tigii/.iuis 
U >■ yru 

75,000 Reliable ArticEel 

f uEdieq Fsinrj timdi 

JmrirT, Clod* ijni]k* 
(itherwirt Uiwrrici 

Knlwris, Hatton Atilii* 
*M*od 8 j Pakula t'arriasfoi 
fto-ti? t'trriign V 1 iiioki 
!>**»« Bar l« are 

Ufa’t ItrllnH B ¥ ' LlJ Ifli 
KlrfCI »Utplio4 hiflrs 
Tool tiliinrN Hliol (lull 
ftbHft, Train 

HtiotH, Kbuea 
Werratpn 
_ ^-hiinrTifkl* 

* et*r PB . blHla 

IfH ThH.S« 



bfaella 
CiHrMni 
Farm. T roll 
InruhnUTH 
II rmritg ni 



ILiut fumlihlnn liuarit, Kt(, 



You Positively Save *4 to 16 



locnl den I ere 1 ptrlose t>n> "whui^ 



prompt WltPrt 
triiik f-rnarimtA'ma 



ileilI i, tn-iahti c mil i-tudloii or tnomy 
J ’ i <r riTc.rl} n n-Dlur.', elm. 1 ® y. hnri> dmit with th(J 
I ie<’ i If ■ ’ 'vywhor* ii n ■ z to tln-ir fanmoh tlm>i .•!■ our big 
catalyigH Wi hUi-pw'! you) 1 st of 10 u \ r, nn hmie 

| ’r(‘p H Al^wr LTrorwr? liett of ml- “■ i U . I ulhI I’toCiu'TS 
of hiuji^t * ! . i I It y Hjiv en >n u nne-lJi i rd. Ju-t w n t< ■ Hu. T In ■ el 
you'll ppn-o hy i l Nt#'' I s I i r. !,-r |hut it p&yn to Jutq out 
( ir:i nr] I'rco 4 . i f • 1 1 * - 1 : No, nil t L c year n Nfo I - It octtts 
i] n r- 1 i print ii, hut i t V f_frx L ■joU. 

White, Van Claim & Co. , 30 Barclay St. , 

Oldest Mail-Order House in d meric 




Opportunities 



For Machinists, Engineers, Coppersmiths, Car- 
penters, Firemen, Coat Passers, Electricians 
and Mechanics of various Trades in the Navy. 

You ne^d never worry about being laid oft' when you arc in the Navy; you are sure of per - 
maiient, healthful work, with pay equal to or better than that earned in civil life* as long as you 

render faithful service* The opportunity for ad f- improvement by 
study during spare lionra, and, by travel, shoiiLI appeal to any ambi- 
tious young man, and the openings for advancement in pay ami 
position for deserving men are excellent. 

In addition to the regular pay 
—which ranges from £l(] to $70 a 
month, practically free ol living 
expcttHP* 3 there arc extra allow- 
ances for special duty, for skill in signalling, 
nuirkman-ship,, sub-marines, extra duty, etc. 
The pay is materially increased on re-cu I ist- 
ment. There are gotnl opening now -for 
l^uginee-rs, Machinists, Firemen, Klcctririans, 
Dull Pursers, Coppt^mUhs, Carfjei iters and 
otlier iMeclianics, us well ns Stenograpliers 
and Typewriters, w ith good pay at the start, 
and vacancies in higher ratings. 

For full information about the Navy, 
enlistment, pay, pension, retirement, 
and list of Navy Recruiting Stations, 
write to 



BUREAU OF NAVIGATION 

Desk f)9 t Navy Department WASHINGTON, D* C. 
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NEW BOOKS — Just What Is Wanted 



Storage Batteries 

Their Theory, Construction and Uae. 

By A. E, WATSON* Ph* E. E. 



Au im-to-datc book IEihi will lw oppriK'lateJ, It wntulns nil the 
r*iseniiA|.M an fnlwjimii i u-cunucnt "t Lbc subject. TLie gctrnil 

scheme <• r the storage of electriral energy Jk ■ .t p Lti .iniril, lUo theory 
of the ebeniltnl actions given lit Jescriptlvi' latt^ujigo, n^. well ns ihe- 
ordinary (H| nut ie tis. Iti the ^ “ lla>vv to Make" chapter, Ibe most ap- 
proved eoi]»trucihms siro fullnwcib with diowliitlniifl of Hie author's 
(’ifertJvp met bod of maklug-plg. to*. ffulev f<iT the setting up and care 
of baileriea are comprised in n clear and orderly maimor. The clnijner -in ibe aw i Mi-board arrangements Is tlie 
most concise nud complete in the space ever publlshtnl, Indeed, some bonk* alnmt ignore this htgbly impcs't.iint 
Nubjecti as more properly belong I tig in S bint go Ilnttery Engineering, IV i- regard tills a* umi" of tin? imot valuable 
features of imr lunik, flic diagrams. are drawn with exceptional ch'iiruem*. .Si-mit space luia hven given to eel 3 3 
of other than the Lead type, for they have not -ah own their worth. The explanation of 1 he modern iv||h ban been 
given with the approval of flit* irmnnfaeiurerzf, ami rati he rolled mmn uh mmeeu 

The author writes from prnetlenl experience, extend fng over many years, and only these matter?; have been 
ompbfttdKcd which are of pcriimiieut value. To record 'ally the essentials. ainl leave mit tise accidental in a re- 
i|pirepietit bard to comply wlth T lull we believe tiii*- result has Lean ut indued in an unusual way ft] this new book. 

Price, Cloth, $ 1 . 50 , 

For sale nt all bookstores 01 1 will be mailed, postpaid, by the publishers, upon receipt of price. 

BUBIER PUBLISHING COMPANY - Dep»rtment 3 - LYNN, MASS 




Vtlh or itilheui Moluts 
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Hydrogen Tight 



All sixes from Kimllint models of lightest weight to largest 
captive or lone voyage v<-«seiH + 

Patent niachl no vara Lsh ed , hydrogen -proof fabrics* rvaily 
for epcedy ■fouHtructhifiL Ih-ot varnish mnda, Put^iit tiyilru- 
geo generator -jstems. complete, nil 

Itetlnaates made; practical proles*: Lnnai advice glvsit, 
IjHUrgeNt, nHurt rolluble manufactory In. America. Operated 
3 ri vi - a i s j 11(1 urits l 'Fil loons f< tJ . S, wer u n i oj . t . Inst rtml ii m* 
given; all sorts i^t experljuente enuducted. Only Ami'i'Lvan 
I nstltutu of Aeronautics. Any kind of g:in Imiloon useents, 
captive or fnof, or airship flight* made at any thus or place, 

CARL E. MYERS, Balloon Farm, fra n k v f . ort 




W hen You W ant Anything and 
Don’t Know Where to Find lt t 
Write Popular Mechanics * 



Photographs Wanted 

Photographs of new and interesting 
subjects, suitable for publication in this 
magazine, may be submitted to its 
editor and those accepted will be paid 
for promptly- 

Address: Editor Popular Mechanics 

160 Washington St. :: :: Chicago 



PEERLESS BOOK FORM CARDS 




ARE BOUND TO ATTRACT ATTENTION 

They ate bound tnfrthei in tabs dF 25 and when drtJKhed frnm 
book, all edges remain perfectly -mooth -— ht prrfejf aimn what- 
ever. Wlifn your c-arils are carried Iwcsely in c?*C they Mdiim 
have 2 Fresh clean appearance. In BOOK FORM every tifd is 
always periert, no matter hew long carried. It is a DRAWING 
CARD, hee&usc cvety thah who sees if Jeiaehed from bo,'k. wants 
TO ]nnlt e]iHer and ex ami ne H. Vourcardis then laada^ide foi 
future reference, and your interview is gained. Lef uJ ^vhd va 
a sample mb' nf these PSORA VED BOOK FORM CARDS. The 
result will &u rpjiw y»u, 

THE JOHN B. WIGGINS COMPANY 

Bole Manufacturers 

ENGRAVERS - PRINTERS - DIE EMBOSSERS 







* L * i J_T J. j j r M j 11 1 J iJ 1 J.T Oii i/ x £ L/il 
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Have you seen the New Improved 

BUCKEYE TRACTION DITCHER? 



24 



Sold to con- 
tractors on i* 
ilay a" test be- 
fore asking for 
settlement. 
Works id hard 
pan and shale 
rouk, wbern it 
call be l a ken 
out with I ho 
ordinary pick. 
Passes over Hie 

Work 1 'LIE OD€4\ 

our liny toa|Hjr- 
ffii grade if 
desired. 

Write for cata- 
log H. aUq re* 
print article 

giving cubic 
yards Ditcher 
Will handle per 

da yarn! the cost 

of operating. 

Rrari f he fallowing: 
LeslimBsiil; 



s'lV Machine. CANADA 

r . , Piuelirtr Creek. Alta, , Cun ., /Hh March, l»ft. 

The Uiidm It.v f; i;i Dil- her CY, , Find hr o. 

-After Dr.ii:j fp-r f.'UF inontka the :J1 En, t 7 l 4 fr Drtt'htr 1 
purdmiml fmm y.;u. Iain cilik to pi vs j'..., On* f. ! ’.vm f : jwilte: 
la Jaum Ills UUU&ltUt C9T1 ■vtr'SKS Ifi&Q qf Q fxt dElcb per 1(1 

ItniirB, iiiclndiiiu delay. Kiid el. |.x In t^nl, dry clay that Lum n v«Li>li 
nil the thin 1 - the 1 liiu Lr i no can bo COimteil lil In cot L*t.i bet pinr rl'Lr in 
* r * v * i thtffcU* Of a man * Ji ft it will di fl TSU f«t per day; mnnuTLiLlK ittsi < 
Lire r^ptlnd t* t'Lck tiLO Stones. that JjLuy Full liitj fluiufl j.mft ,J i Ujo ho*. 
d, ih*i-y. 

1 hitvif diiL" ill ift. Iliad cotnp.ir.eil o# ffFiu'el and I id pm Inrta than, h 

tu.m * herul, 1 net ui-.im.iriii .1 [ n it MLlLfidciJ Shat II.- PM^.'fiinO 

Will dv Oic IV. 1 r k v£ ]WL i:. I'll ill I i i; -tu i it'll Old L.,!.to.£ hainL h|i. t. 

Vtmr* truly, J. E J Wuohd^ C- E, 

The Buckeye Tratftfcm Ditcher Co.* Findlay* O. 



I^uy Men's Suita* Over* 
cnatSi Topcoats and Kafn- 
coals direct from our lac* 
mall 

For $15 & $18 

Wc require no seciLT- 
Sty nr reference ftnd we 
trtiKt :my tv meat person 
anywhere in t tie I nked 
States. 

Wi send garments on 

a ppr 1 1 vii I you don ’ t p tty 
Ci pvnny 'till you trcrl I lie 
utnih.'s and Hind them 
saiisfacEory^ then pay 
$1 .00 a week. 

We are the pioneers 
and twice ov> j r the lar- 
gest (. rod it Clothiers in 
the vvnrkC We oper- 
ate 7:1 stores in the prin- 
eipfil cities of i he United 
States and have over 5iH),l)QG cus- 
tomers on our books. 

S^nd today tor our fine 
3 1 na of bad and Winter 
samples. Self tn e a s u r e ni e n t 
blank, tape and full particulars of 
our convenient payment plan— 
all free to you. 

Coniine re iat ratinfif ?i .000.000. 

Mertier& RoscnJiIoom Co- 
220 Si. Paul Street Rochester. N< ¥* 



FREE 



Edison 

New 1908 Model 

Outfit No, 5 



This is the leading Edison 
Oil which we make you 
a most remarkable of- 
fer— an offer open 
to all responsible 
people. 



TJIADf KAff* 



©N TRIAL 

F ree trial in your home 

No money do wn- no C. O.D.— no guarantee, 

Mr. Edkfjn aayi; "f want to fic$ aphonooratih iitetifrv 
Jittfriam /uMit/'—Wc will aend a genuine i&lh 
Jdid j a l.i r:i out Ik to any responsible person anyvvheca 
urn I will give you a two daya" fret! trial In your 
Own bums. 

If you don't like the Instrument sfterthe free 

irtai send It buck to u&ut ourexpense. If attbis- 

fuvi.orj- pay cash Id fuUnfu r trial or pay| 3.50 

u nrio n l h at our lowest rocli-bottom eA?jb rricc, 

Th# fine outfit He, 1 at only a month i 

The Superb 

Ed» on Outfit No. S 

The jframl 100» model EdWn that cClJpW al I othr r 
talking machines— ulthoUir fi not priced so hik?h Ela 
TL;uuy otber instruments. It laughs, sings and talks. 
It renders the bomiiositlons of the great musie 
masters just as they a re played by the grout bunds 
tmd ore he 1 ?; tras. It sfngathe songs n| the greatest 
fingers and recite# the comedies «1 the leaging min- 
strel show artists. So excellent la thg tone Etnd 
technique of the Edison that many mufikal critics 
have written articles in which they have fiaid that 
they would rather hear & hand election on Ode of 
these high-class m» chines than to be in the some 
hall with tlie band, theca use the tones of the fb allo- 
graph are clearer and the music is softer and prettier- 

Catalog on Request ; 

Hen (hr enliven Mini mall It t*Mm and wn will 

lj) f^OLfiL iitall tnu wonderJ'ul felmm 
cataliv^ne, t he Ik nuiIEii l Edison ijostvr jetiEl Uiu 
rn'alo r uj' nf IS.uOC EtlJi-"n rw. .j-Uk. Tlie 
hJl-un t utuTnf h'lbyuu llllahnut ph.O- 
imgra nit 4 s>nii about y.t. tOdisstin'ti-sl riny- 
irk-i bvi ore bo |*rlet'ied tliu wonder 
iul Jriftnatneiit. |>o 5iot Tls]! to writes 
for this fr&e KdlftOO Cat;i and 

nr-tfi ill* rrrtrnrkuble pnctis, the 
liiieriU farms on tb« finaht high 
gUadA bUithig luiicturit-a 
tbo worl d fin b i‘ tbt wen. Our 
free trlnt OffW is Lully uj- 
pjfl Ined in the f dialogue. 
i-Un l b.' r. i up .w IimIb^ 

Ikb't lnvCHfe | Hi ltd 
iciifr, ,-u-c aead 
the couiHjfl. 



K. K, Ha), * 00, 
Kdli.ia I’Dia 
FFrtJlfe Ul*- 
trlbulrrii, 
Cbltiniv 
m. 



F. K, Hdbsa.i 

Ediivn Pbort'V. 
frra]ib Diistrltwjtflrs 

OmLOtlMS 
1197. Chi ci o-o 

any obligations 
me please send me pn> 
the Edison t Vital ngme. 
poster and !■] :'.s-orj re* 
all free ureiiaid. 



jA" . ■ + .,,,+ Hi+ l 



No lcttur jul Sibil Iba vx.up. a 



Please Mention Pouufar If ectwnic# 





H «Oale r 

Oak 



Hnoslcp Steel 



STOVES 
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-SHARPEN TOUR TOOLS—. 

You can save trouble arid save time, you can do better 
work with less effort if you have in your shop or home a 

PRACTICAL 
GRINDER 

It will sharpen any edged tool 
In one lentil the Mine that 
an ordinary grindstone will 
sharpen It, I lie alundu.ii] 
wheel will not heat the metal 
ami take the temper out 
either. We guarantee that. 
Clamp It on tubte or bench, 
hoid knife or tool Hahtty on 
grind I dk wheel and turn. 
That's ail. Any one can tl o it, 

Uniform wheels for general purpose work— special 
beveled wheels for certain styles of Implements. 

A NECESSITY IN THE SHOP 

A time and bother saver U: the home, Nothing to get 
Out of order, no water necessary, no chain to buckle nr 
belt to break. Small and poiNiblo. will navo its cost 
In a week when drills and took' are carried out ot the 
shop on outslqo work, 

SEND FOR FREE BOOK 

Practical Talks About Practical Grinders. It will 
settle toe dull tool ami dull kitirn business for ton, 
Aak your dealer or send to us direct. 



ROYAL MANUFACTURING 


company 


133 E, Walnut StroM, 


Lancait«p, Pi, 1 






W-p wilt you eriail Hi 5 Iteal E?inU% OftiftrcJ flrofeeTQg*. aiid 

InsnruiiCw Hu&LDesu, fiiid n,s- ; ■■ ■ iiL ymi 

SPECIAL representative 

£it U u 1 • • .H of 4 I, |j*S ]ar .• p-- 1 HXiJJfirilSii Mat *i1;ilit and lirntn r!i, r ii company 
in Amiflrici. Itn jimmiUjhI V n nr* i;.nhintr t ,rx" la fll*, jtai w i||- 

b . 11 nH} * lUTfldtQiflin oS c*|?iUit l&twtlBiii Q-ppoTtunJtLflu ni-tn in Ynir. 

' l " r "Yvtorn P , - I "P J *«I rr-ftJkp mcittfly hi (1 tew -:i-k* will: nut i u Ln r F-: ri Ei 
m in join preMrnt ore opiliftn, i')nr ccHijH'ratiTrt il-ffpn.rlRif’iit will ijIto 
J iril BHjS-si clinic*, 3&]*k-b to lltun Miy othar in Uhitu'i. 

mi,, ‘jr.i't Utdl tJuaMiJLCiM, [.AW COURSE krklt.i 

' . '■ ' r . !■ } R * “• ■ M A I i '■ I H £ r Ed ; h. a 1. , . l, > free. THE CBCSd 

CUMFlhi, b 1 ! H- R**[i-ur HU., ( 1 'if I jlu. 




New Lamps for Old 

sknulil you have ,1 Rochester il..ir lore not jrh'o sarSs- 
rn-.tn.ji. return it t« Lis, ■ 1 1 n v t injutcdl and v.c will give 
V OLL .l Bow unr TKCE. 

Thr Eothaatet- gives a soil, cTintbil, jwlbw ligtie of 
WomErrtul brilliancy, enaliliUSf Weilfc eyes to rr.Kl wicjiout 
siTiLininif. Made of I'taja iiitxiiighaLit. ^r.y finisSju FcilectJy 
er-ri -lru-rlirii, ,il uCcJ y Bftie, ,ir itste rd 1 iiiilli-uis. In use. 
W> n-in utiCtUnJ-, j‘inj>Ort and tle.-J in ."il| sundries [*»■ 

uisiMlR' to light .m,.) hut— vi/, jf.iji-, a.V,‘A. /„ fto irituy. 

Agenti wild it'd, nit-n -m<i ivtiinm ; en pcTstncc UBJirct'Sijry pcrui-men't 
"home rraployii icsi l, i.-lurv or rni)L:n|s.ston. Bfud stamp fu^ sa]csnum J n 
infractions I Lamp Information, the k.a-jwledtfe -^quEied through 
years of espcritrfice, 

Rochester Lamp Co., Dept . A A , Ro Chester, N . Y* 



WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



Fire Protection— Small Cost 

If you want the surest; tiro protection for your faetorv, 
warehouse* place of bushiest, home, etc,, aud at lowest 
enst. it will pay you to write us for lull particulars. 
Our System in una by loading bualui^B houses all 
over the country. May we explain further? 

FAIR M c e. CO., F 93 10 Fifth St„ RACINE, WI5, 



!•'" hLk' 

.ons at cosr 



U. S. Govt. Publi 

TlhlM puloliH'fltlotiHftriMjfflrhLl nndHrc hueIh tIUch ontliu Riih 

j i n'Jin'i.1. Many of them flr« nuwulflceutly ilhustraf^J. t h ?y 

r- 'lA? " l « 1 ^ 1 1 1 l>r:i .j 1 li f'S hf IL 1 1 1 >u- 3ii--, 1 n a! 1 b.ii j A grh -nM 1 -,.i I ,iy n 
Stock, Mimiiiadairlritf, C<uqpii j rvt;„ Minln^imd Mllb 

tar a, NilvilI ami fj] phi mat if Affair*. Uw* of thaUjit'.td fttati* 
Arti.TifJLri History, tngLn^rtng, All’ll ante*. iii. T 

gletitf- AH linuiflit-a of Sfleace, AHt.roijrimy, AntbroiHtlipr 
Zwdogi-, ChemLstrr, Gwilugy, Furoetry and Fl^li Cnltiirti. edi! 
^'■rnt for FKT B CATALOGS aud price ibitii of guhjf'fta Jn 
wblH'b jmi are Addr.-^s ,if PocLimeutB 

Govt* Printing Oittce, VVmfiiiDctnii, li. c* 




10 DAYS FREE TRIM. 

>.e ftlnfi on npprovsit'Wir 



TTltiftnt rt Mill 

i - r J * BOB# >T 

. - « 1 1 ' J +' A 1* ym *re task iitiiSud 

flfEar n hi tip tl ]0 blcyi-in i<> d*y* t 



in 

d«£ujnV T f rel 



DO NOT 

** V a V I illlo/ tfri'B frc , Bl (l „ w 3ttt 
m any prrer until yxm r*Mirq ollf 
nrt CUtnfogB iHaitratioir tvttj kluiinf 
:• •• • »nd Lit* ksSftn.‘d our UffAftinf 0 / 
aijd ?n«nvJ*M3 offem. 

OH E CEHTr"^ 11 ^ ll v ™ 10 



- - ■ ■ — JVH W 

... rl ,v Verit* * pOft*l and flTFirj* 

Unna will tup sent f rt!« iiOHtriHid tiv 
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Your Furniture 

You Can Easily Make it Look New, 

Stylish and 
in liar-* 
m o n y 
w i t Ii 
your 
other fur- 
nishings. 
Simple, fas* 
ci Elating and 
economical. 
Thrifty 
housewives 
and success- 
ful business men find pleasure in beautify- 
ing their homes according to the complete 
instructions in our new 4b-page color book* 
sent FREE. Use coupon below. 

You can finish new or refinish old furni- 
ture, woodwork and l!oors in Weathered, 
Mission, Forest Green* Flemish, Ma- 
hogany or any desired shade with John- 
son's Electric Solve, Johnson's Wood Dye 
and Johnson’s Prepared Wax, 

First remove all old finish with Johnson's 
Electric Solvo* Then apply our Dye (14 
shades), and when perfectly dry apply our 
Wax with a doth and rub to a polish with 
a dry cloth* A beautiful wax finish in any 
of the above named shades will be imme- 
diately produced. 

Johnson's Wood Dye for tho artistic coloring of 
wood (14 shades), j£-pint cans, dOc; pint tans, 50c, 
Johnson's Electric Solvo (for removing paim, 
varnish, shellac, etc,), pt. cans, 40c; j£-pU cans, 25c* 
Johnson's Prepared Wax, a complete finish and 

polish for all wood — 10c and ioc packages and large 

she cans. Sold by all dealers in paint. 

Ctitif PPPP ’ Tin’s Proper Treatment f r *r Floors, 
ocu 1 l *\ULr Woodwork and Furniture," 4%-pugv 
book of complete fnat mot ions about wood-finish [«£. Full 
of home beautifying ideas. Mail us the folio win v: coupon 
properly filled out and ,-:;et bonk at once prepaid FREE. 

------- COUPON ------- 

S. C. JOHNSON & SON, Racine, Wis, 

"The Wood-Ftfiishinu Autkoritiis," 

Please send me FREE, copy of your book. L, The Proper 
Treatment for Floors, Woodwork and Furniture." It is 
iinderstnod that this request does not incur any Obligation 
on iny part. 

Name — 
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Have you ever thought what will 
become of you when your earning; capa- 
city is goner 1 

At 50 will you still be working for a 
low wage or enjoying a good income? 

Only training will put you in the 
iru/tme class. 

to learn how you can receive this 
training without giving up your present 
occupation let the International Corres- 
pondence Schools advise you* All you 
have to do is to mark the coupon as 
directed and mail it to-day. 'There is 
no charge for this advice. 

The I. C* 5* method is so easy that 
you will be surprised how quickly you 
will he enabled to command a much 
higher salary at tin- ucupatkn you liki lust. 

No matter who you are or what your 
present occupation, the L C. S. has a way 
of helping you. It is an institution of 
experts— experts in helping poorly paid 
men succeed. All it costs to learn about 
it is a two cent stamp* Is your future 
worth it? 

It h galling to see the other man 
pushed ahead when you know you could 
do just as well if you only had the 
training. It's the training that counts* 

Du ring the month of 1 urn 386 students 
reported promotion and higher salary as 
a direct result of 1, C. S, training. 

The L C. S. will help you; hut YOU 
must take the first step. 

Mail the Coupon To-day * 
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MINER’S LIFE-SAVING HELMET 



Several types of life-saving helmets 
are already in use Hv miners anti fire- 

V \r 

men and in refrigerating plants* The 



Working; In Deadly Oases 

latest device is a German invention, in 

which die air supply comes from two 

oxygen cylinders strapped on the hack. 

A special diving lied mu^L is also made 

for submarines. It tan be put on in 

one minute and will sustain life while 

the wearer dives from the boat and 

makes his way to the surface, 

— — — 

SEE-SAW TARGET FOR BIG GUNS 



One of the most unique targets ever 
devised is in use at the greatest school 
of naval gunnery in the world — Whale 
Island, Portsmouth, Eng. ilere the 
seamen and coast defense gunners are 
educated. 



The target consists of two dummy 
warships oscillating on an immense 
steel beam. This imitates the pitching 
of a vessel in a heavy sea. At the same 
time the car on which the target is car- 
ried moves back and forth* giving mo- 
tion in two directions at 1 he same mo- 
ment* At this elusive target the gun- 
ners fi re. 

* * ♦ 

ELECTRIC TABLE FOUNTAIN 



The latest ornament for a banquet 
table is the electric fountain which 
throws dainty streams of perfumed 
water* through which glimmer the soft 
ravs of colored lights. 

w c 



electric Table rnuntaiil 

The fountain can be moved about 
like a table lamp* and takes current 
through a flexible wire cord, A small 
electric motor drives a centrifugal 

pump to keep the fountain playing. 

♦ » ♦ 

A Yew York steeplejack, after years 
of perilous adventures on the tallest 
spires and stacks in the city, fell 4 ft. 
and died from the injury. 



A Target Hard to Hit 
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GIANT SHIPS IN THEIR “BATH” 



how the Colossal Floating: Palaces are Taken out of the Water and Cleaned 



There is such keen competition today among the great ocean-going lines 
that no matter how luxurious a SO, 000-Ion monster may lie when she is first 
launched, all the vast expenditure upon her will go for naught unless she is 
kept keyed to the highest pitch of efficient perfection. She must keep her times 
in New York harbor and Liverpool as regularly as though die were an express 
train; and that in spite of icebergs, fogs* uncharted rocks, derelicts, and other 
men a eos t o n a v iga t ion. 

No sooner lias she docked in Liverpool, and her immense population of 




20*000-Toti *' 4 Oceanic* * in Liverpool Dry Dock 



1 030 
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Bow View of "Adriatic"— 25,000 Tons— in Dry Dock 

perhaps 3,000 souls streamed down the gangplank, than the overhauling begins* 
Silver-plate and linen, with china, books, furniture and a thousand other neces- 
saries art* checked and inventoried ; and a whole atniy of decorators and stewards 
let loose among the nine decks that rise tier above tier to a height of (?o or TO 
ft. above the water. The engineering staff, too, go over the mighty mechanism 
that may develop the strength of TOJWO horses, lest some rival liner do he tier 
than they, and fastidious passengers transfer their patronage. Hut most curious 
of all perhaps is the putting of the ^0, 000-ton monster in her "hath"! This 
bath is hi reality a dry -dock, which in order to receive the leviathans of today 
conveniently must be fully 1,000 ft. long. 

Just such a curious receptacle is the famous Canada dry-dock in Liverpool, 
where all the most magnificent liners of today are overhauled. One can 
imagine no more delicate operation than landing a great liner on the elm and 
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oak blocks at the bottom of thin Will. White yet the monster is floating in deep 
water a plan of the bed arrangements is submitted to the chief officer, and very 
careful calculations are made so that the stupendous hull may rest evenly upon 
the blocks. Then the flood gales are opened and the bath filled. When its 
level is the same as that of the outer water, the colossus is wheeled round and. her 
nose pointed in. Then tugs begin to haul in, and when once her towering how 
is between the amphitheater-like walls, her speed is so slow that it takes a sharp 
eye to detect any movement at all. 

You understand that if she Bf raped her sides it would do great damage, 
X«j sooner is she fairly in, than a whole army of men get to work with brushes 
of steel wire on the ends of long poles; and when at length the stem and pro- 
pellers are inside, tine outer gates of the bath are closed and enormous steam 
pumps get to work throwing out millions of gallons. Gradually the mighty 
ship sinks, and as site goes lower and lower consultations arc held as to how 
likely she is to settle on an even keel on the blocks prepared for her* Moreover 
long poles are stretched from the walls, so that when she comes to rest she may 
not heel over either way. The breaking of these poles would surely result 
in disaster, entailing scores of thousands of dollars to put right, 

Remember, the ship may he nearly 800 ft. long, and the dead weight in 
the case of the new China rd liners "Lusitania" and "Mauretania* is 33*000 tons! 
At last every drop of water is removed from the hath* and scrapers, b rushers 
and painters get to work on the lowering steel flanks of the ship* She has 
settled on her bed within a fraction of an in eh of the spot designed for her, 
and you will soon see busy men, perched like acrobats and looking like flies on 
a wall, on narrow planks high up on the hull, driving rivets, testing plates, 
painting or scraping. A ship like the auretama/' by the way, contains over 
4,000,000 rivets, and the largest of them are 8 in* long and weigh nearly 3 lb. 
The removal of weeds, barnacles and other marine growths from the hull of 
one of these magnificent liners means a material increase of her speed. 

At last the floodgates are opened once more, and gradually the monster 
lifts otf the blocks, and is hauled out again with as much care as she was 
hauled in. A whole fleet of tugs are fussing about her; her head is swung 
round, and, all spick and span both within and without, she is ready to receive 
her thousands of passengers and poke her nose out once more into the stormy 
Atlantic for another journey of 3.000 miles. 




Royal Train Used by the King between London and Epsom Race Course 
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CROSS TUBE BOILER 



In ;i new type of locomotive boiler 
being built in England the tubes arc 




Odd Locomotive Boiler 



placed across the boiler, instead of 
lengthwise, 

- — - » ♦ > 

ELECTRIC INCUBATOR 

Hatched Chicks <«r Parhir Tabl* 



An elec trie incubator haw been per- 
fected which ran lie used in connection 
with ordinary oil incubators or inde- 
pendently. It is also made in orna- 
mental style for use ns a store window 
attraction, having a neat metal base of 
ornamental design* with nickel plate, 
oxidized copper or gun-metal Imisly the 
base forming the hover or brooder for 
the newly hatched chicks* A drawer is 




New Table Novell y 



provided, which is partly drawn from 
the base and the electric chicks run 
about in the fenced enclosure, about 3 
or 4 ft. square, making a most interest- 
ing exhibit. 

Still another design is used as an or- 
nament for a library or parlor table 
when the chicks are hatching out and 
affords a decided novel tv in which the 

y 

human interest which attaches to any- 
thing young and alive has full scope. 
Current is taken from any wall socket 
with the usual flexible cord and plug, 

— — » — - 

TWO-STORY LUMBER YARD 



In a western city, where land avail- 
able for dumber yards lias become very 
valuable, u dealer conceived the novel 




Skyscraper Lumber Vard 



idea of a two-story lumber yard. This 
double-decked yard has a frontage of 
100 ft. and extends back 80 ft. from the 
street, 

— » ♦ » - — 

TO DOUBLE LIFE OF UMBRELLAS 



The usual way on coming in out of 
the rain is to place the umbrella in the 
rack or corner with the handle upward. 
Th is allows the water to run down and 
remain a long time in the metal that 
holds the ribs together, which will rust 
the joints and rot the fabric. If the 
handle is placed downward instead of 
upward the water will run away from 
this point first and ihe whole top will 
dry quicker. 
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MOTOR BOAT WHISTLE 



A new whistle for motorboats is 
sounded by a rotary b lower driven by 

a friction con- 
tact with the 
flywheel of the 
engi n e. The 
whistle can be 
maintained as 
long as desired 
and the sound is 
u ii i f o r m and 
s t e a d y. The 
blower, of course, 
must be at the engine, but by use of 
piping, the whistle can be placed any- 
where in the boat and a whistle cord 

run to the steering wheel, 

+ 

PIPING WATER ACROSS THE 
MOUNTAINS IN HUGE WOOD- 
EN PIPES 



In California there are many great 
irrigation, mining and water-power en- 
terprises, and as more than four- fifths 
of the slate is mountainous, water in 
not a few eases has to be taken over 
high rocky ridges and across deep ra- 
vines and canyons. In order to conduct 

B-' 

water ever such a rough country huge 
wooden pipes, more than ti ft* in diam- 
eter, are used* 

These pipes are made of redwood 
staves banded by iron rods that may 
bo tightened by screws and the pipes 
thus made watertight. California red- 
wood is found to be an excellent ma- 
te rial for making water pipes, for the 
reason that a large proportion of lum- 
ber from that tree is "clear stuff; five 
from knots, pitch and pilch seams, and 
the wood being very free from sap is 
enabled to resist decay to a remark- 
able degree* 

The wood stave pipe is found far 
preferable to iron or steel pipe for con- 
struction in mountainous regions, for 
the reason of its light weight, and that 
the material may be transported to the 
site of operations in pieces. It is not 
infrequently the ease that ii is found 
impossible In transport even this light 
material upon wagons, so rugged is the 




Pipe Is 6 Ft* Dili meter 



country, and in eases of this kind the 
wood staves are lashed to the backs of 
burros and thus taken into the steep 
places. Our illustration shows a sec- 
tion of this huge pipe descending a 
steep mountain Hide and crossing the 
gulch at the bottom* 
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GIRLS* FJRST RACING SCULLING 
EIGHT 



Dr* Furnivtill, the eminent Shakes- 
pearean scholar, cdaims I its crew of girls 
is the first rating stullr ng eight in he 
pul led by women, and that the Ameri- 
can girls’ eight is a rowing, not a scull- 
ing eight* The i I lustra i ion shows hi* 
e re w o f fa i r on r s wo i 1 1 en in fid ! swing in 

their racing scull on the Thames river* 

* *■-* 

MACHINE TO TYPEWRITE 1,000 
WORDS A MINUTE 



Remarkable claims are made by the 
inventor for a new automatic typewriter 
which is to be placed on exhibition. If 
its construction is such as not to require 
an engineer, electrician and a crew of 
machinists in constant attendance, and 
it will do one-half Et promises, it will 
re volu t i on vz o cn r res pern d c n ce in la rgu 
establishments* The inventor says: 
“This machine will actually write Id- 
lers at the rale of 1,000 words a minute. 
The machine may he operated in two 
ways. If El is desired to make a num- 
ber of copies of the same letter with 



different names and addresses it will 
perform tins work, producing in each 
case an original letter in one, two or 
three colors, till in the name and ad- 
dress and add the signature. A busi- 
ness man desiring to dictate may use 
this automatic typewriter by talking his 
letters into a device like the phono- 
graph, transfer the record to the ma- 
chine, turn on the electric current and 
go home* The next morning the let- 
ters will all he done and the machine 
will mrtomaticallv stop when all the let- 
ters are written, It will also address 
envelopes or wrappers and count them 
as we 1 1 . ft will write f o r w a rd s o r ba ek- 
wards, and* if desired, the lines may be 
justified like type. 

— — 

CAR DITCHED; TRUCK WENT ON 

The mot onuan on an intent rban line 
near Grand Haven, Mich., forgot to 
shut off the current as his car ap- 
proached a curve at high speed. The 
result was the ear body was thrown 
completely oR the trucks which re- 
mained on the track and ran 1,500 It* 
before coming to a stop. 



Peculiar vehicle specially constructed for 
the transportation of giraffes. The top of the 
wagon Is about 2D ft. above the pavement. 
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PERILOUS WORK IN MID-AIR — 



ms 




A daring photographer risked }its life 
In secure the i Met re from which this 
illusi nti iou is made, h sluovs tin phie- 

iiog df a steel beam TOO Ft. in air during 
the construct ion of a skyscraper in Yw 



Sti-ucturil Worker 400 Ft. Above the Street 



York City. It requires the steadiest of 
nerves to perch on the top of a slender 
column and guide the great lieams into 
place as they are brought up hy the 
hoisting machine from the street. 

— — n- ♦ 

UTILIZING DYING PIGS' SQUEAL 



It has long been the boast of the 
Chicago packing houses, that in 
ing hogs everything is utilized- 
cept the squeal. 

The squeal has 
now been turned 
to account in this 
way i 

An ingenious 
piano salesman 
travels through 
the country, tak- 

“I r 

ing several in- 
struments with 
him. To draw a 
crowd lie gives a free evening enter- 
tainment with a moving picture ma- 
chine, Between etch series of views he 







demonstrates on the pianos. One of his 
pictures shows the progress of events at 
a packing house. To make the scenes 
in the killing room realistic he visited 
the plant and secured some pho- 
nograph records of the porkers as they 
let out some vigorous remarks. Now 
when the moving picture reaches the 
pig sticking act, lie turns on his phono- 
graph and his visitors can see and hear 
just as if they were actually present 
at the original scene of operations. 



TWO-CENTS-A-MILE RATE PAYS 



While the western state legislatures 
were passing the 2 -cents- a -mile passen- 
ger rate the passenger departments went 
into spasms. Whether genuine or not 
we don't know. The record of the first 
month at the reduced rate on a large 
number of western roads shows in near- 
ly every case a marked increase in earn- 
ings over the corresponding month last 
year. And this has been earned with 
practically the same? equipment, which 
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moans little or no increased tost of car- 
rying, as the passengers load ami un- 
load themselves. 

The explanation is few empty seats in 
a train which formerly went only partly 
filled. People are riding now at 3 cents 



who thought they could not afford to at 
3 cents — and many of them actually 

•*' k 8 

could not. Once the travel habit is 
formed it lasts. The stockholders ought 
to thank the legislatures which reduced 
the rate. 






HUGE WATER WHEEL DRAINS MARSH 

2,000 Acres Reclaimed in a Novel Manner 



liy Jam«s C. Mills 



Two thousand acres of Michigan 
marsh land have been reclaimed by a 
system which is declared to he new. 

The new drainage consists of two 
principal factory namely, a monster 
water wheel and a series of high a ml 
wide dikes, with broad and deep ditches 
within. The dikes are 30 ft. high 
above the normal stage of water in the 
river and the ditches are 16 ft deep 
and 34 ft. wide at the bottom. The' 
building up of the dike and the dig- 
ging of the ditch was done by a dredge 
which, starting at. the river, dug its own 
channel around the tract, the earth tak- 
en out in the operation being dumped 
on Hie outside to form the dike. Run- 
ning straight across the tract are live 
smaller ditches, joining both ends with 
the main ditch. At the corner of the 
tract where the north and east sections 
effect a junction, at. the lowest point, 
the power house was erected and the 
water wheel and the machinery to op- 
crate it installed. Under the power 




EXPLANATION —The tllnjrrnm Rhoiv? lhf i wheel 
In 1 Lie lluaiM' SajiUtetN-fl fn i^f f. fl. Wheel J* 

IN ft. rliatroetcT; 10 ustrJdlesi p|wri> ejieh 
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flee revnhitinnB fter minute ii,:VO c:U. ft. nf wR*er i ft 
mlsrd. or hi 1 AN HI q u. ft. per htnir, nr Ul T 27S lens uf 
water per hour. 



house and cutting straight through the 
dike there is a sluiceway 4 ft. wide and 
30 ft. long by 16 ft. deep, constructed 
of concrete. In this flume the water 
wheel is set, its shaft adjusted so that 
its wood paddles are within a quarter 
of an inch of the smooth flat walls and 
bottom of the flume. On ihe outlet end, 
where the wall is rounded to conform 
to the circumference of the wheel for 
a distance of 6 ft. from the bottom the 
end of the paddles slip along the sur- 
face and discharge the water into the 
outer sluiceway. 

The wheel is 2 8 ft. in diameter and 
4 ft. wide and constructed entirely of 
steel. The wood paddles are bolted on 
at a decided angle to the wheel spokes, 
in order to permit the water to flow oil 
more freely as the wheel revolves and 
the paddles pass the mouth of the sluice- 
way. This is necessary because the wa- 
ter is not raised as high as the wheel 
axis, at which point the spokes would 
be parallel to the surface of the stream. 
There are 16 of the paddles and when 
the wheel is in operation they are the 
important factor in lifting the water 

from the ditch to the river he vend, 

■ 

The great wheel is arousing much in- 
terest because of its novelty and large 
capacity, and as yet is the only one so 
used in this country. The small ex- 
pense of operation is its chief recom- 
mendation, and when one considers that 
it has drained seven miles of 34-ft. 
ditch, 6 to 7 ft. deep, in less than 10 
hours, he has some idea of what it could 
do in draining swamps and marshes 
now covered with water at all seasons of 
the year. 
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To operate the wheel there is pro- 
vided heavy con Hmmus gearing with 5- 
in. face, which is bolted securely to the 
rim and which engages n pair of 12-iii . 
spur-gears, mounted oil a counter-shaft* 



LITTLE KINK MAKES BIG WRECK 



A washout in the track near Fay- 
etteville, Ark., removed the support 
from under a single tie, 3 ait tins was 
sufficient to so weaken 
the track that a pass- 
ing freight train lid'} a 
kink in one of the rails. 
The kink was so small 
the engineer of i lie pas- 
senger train, which fol- 
lowed soon after, did 
not notice it until lie 
was within a very short 
distance. There was 
not time to stop, so put- 
ting nil full speed he 
tried to get over. The 
engine and mail car 
cleared, but the rest of 
the train was ditched, 
although none of the 
trucks left the rails un- 
til they had gone a ear's length.— 
Photos by Fred. L. McMillan, Fayette- 
ville, Ark. 

4 

$5,000 PRIZE DESIGN 



The design for the emblem for the 
Alaska- Yukon-Pacific Exposition at 

Seattle in liMVJ ha* been accepted. It is 
the work of Adelaide Banseomh, a 
young lady artist, of San Francisco, and 



she was awarded the prize of $5,000 
oyer several hundred contestants. She 
says: "The figure to the right typifies 

the Pacific Slope, with right hand ex- 
tended in welcome and the left holding 



♦ » + 

The new cruiser "Salem A 4*23 ft. 
long, will he the fastest boat in our 
navy. 



What a Little "kink 11 Did 

which in turn is connected hv hefting to 

-fa* " 

the engine shaft. The engine is Tib hp. 
of the ordinary slide valve type, sup- 
plied with steam from a tin -tube boiler. 
When operated at its lull rapacity the 
wheel revolves live limes a minute and 
will take a foot of water oil an acre of 
land in six mi miles, 

■ * • 4 

A HORSESHOE ADVERTISEMENT 



A blacksmith 
i n Pasadena. 
(Ad if., in show 
his thrift ami 
to call atten- 
tion id the 
passing public, 
has piled up 
about d tons of 
old horseshoes, 
in the s h a p e 
slum n. nails 
upward. 
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Thtae Will Never Rust 



SINK SHIP TO SAVE IT 

To gink a ship, and that by means of 
a submarine torpedo* in order to save 
Eh is one of the strangest of marine 
o.xporiEmee.s : yet that is precisely what 
happened to the "Canada"' in the har- 
bor of Oran. Algeria, 

The vessel which flics the English 
flag, with a valuable cargo on board, 
e aught fire. Jn spite of the efforts of 
cm v and tugs it, was found impossible 
to subdue fho flames A destroyer 
towed the ship io a salV place and fired 
a torpedo under the water line. The 
vessel sank in comparatively shallow 
water, which of course instantly put 
out the fire, and she was then repaired 
and raised. 

fr ♦ * 



One af the subways under London in which 
are the Largest gas mains Jn the world. 

4 » ♦ 

BIG CONDENSER PIPE LINE 

To supply condensing wafer for the 
7jGdO-hp* engines in the million-dolkr 
electric power plan i at 1’odondo, Calif., 
three lines nf immense steel pipe 50 in. 
in diameter are carried out 500 ft into 
the ocean. Pipes are made of ,Vin 
l octal . When the big pumps were 
started one of the pipes collapsed for 



a train of cars, representing commerce 
by land. The figure to the left repre- 
sents the Orient, and the ship in her 
hand represents commerce by pea. The 
central figure in white is that of Alas- 
ka, the white representing the North 
and the nuggets in her hands rep resent- 
ing her vast mineral resources. Across 
Hie sky in the background Es seen Hie 
Aurora Unreal is, so vivid in the North."' 



SHORT STOP FOR RAILROAD 
CARS 



In this case, the rail mail being on a 
public street; it was not practical to 

pul n |i the usu- 
al bumper, m 
they placed tics 
rather deep and 
boldly let the 
ears run off the 
track into the 
soft dirt. The 
bent rails easily 
guide the ear 
onto the main 
track when pulled forward. 



TERRA COTTA CHIMNEY 
THIMBLES 



In building residences terra cotta 
or (day thimbles are now being much 
used in chimneys in preference to the 
thin sheet iron rims. They conn. 1 in 
lengths of from 4 in. to 10 in. and 
diameters 5 in. to 10 in* They are 
usually made in flower pot factories. 
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Arrow Shows where the Pipe Collapsed 



a length of about 100 ft., from the 
auction, on account of having been 
improperly braced, the loss amounting 
to $3,000, An arrow in tlte picture 
shows the flattened pipe. The pipes 
are 18 ft. above the water, 

♦ -*-♦ — — 

HAULING WITH WAGON TRAINS 



DASH FOR SOUTH POLE 

Lieutenant $hnk let on's Antarctic cx- 



All the heavy hauling in Los An- 
geles is i lone by coupled wagons, as 
shown. The second wagon has a short 
pole with a clevis on end which fits 
over the end of the reach of the first 
wagon. A long continuous chain ex- 
tends from a loop around the king pin 
of the first wagon clear through to 
the rear axle of Lhe second wagon. 
Five horses are used, thus sa\ing the 
t l x pc n m ■ o f one driver; also. 1 weal i se 
the second wagon exactly trails in path 
of the first wagon, power is saved. 



peditioii sailed from London July 30 in 
the "Nimrod A' a Newfoundland sailer 
of tons. The vessel t arries supplies 
to la si two years. 




Wjtjfon Train with Five Horses 
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AN ELECTRIC CONVEYER FOR SHIPS 



Cfliirtwy SfHjjscii Hf£, Co* 

Loads 5.000 Packages an Hour 



TEACH SWIMMING ON DRY LAND 



By means of a new invention school 
children in (rermaiiy arc being taught 
how to swim before they enter 1 1n* wa- 
ter* l.'he apparatus consists of a broad 
sling p hired under the chest and u nar- 
row band for each ankle, allowing free 
movement of the arms and legs. The 
leg slings art 1 balanced on weights and 
pulleys to allow a compensating motion* 



Klee tricity plays an 
important part in the 
loading and unloading 
of modern vessels. It is 
claimed that the convey- 
er shown in the illustra- 
tion will save $50 to $65 
per day, doing the work 
formerly done by hand. 

I t electrically driven 
and has an endless wood- 
en apron which runs on 
steel rollers. It operates 
at any angle, is from 25 
to 50 ft. in length and 
can he transported to any 
place. There is an auto- 
matic registering device 
which accounts for every 
package* no matter how 
small* that passes over it* 
The conveyer will trans- 
port and register from 
d.000 to 5*000 sacks, 
cases* barrels, bundles of 
shingles or bales per hour, 
according to size and weight* The il- 
lustration sliows a 50- ft. machine 
loading the steamship “Minnesota” at 
Seattle. 



MINING 



KAOLIN WITH 
JET 



WATER 



German Swimming School 



A company mining kaolin in Connec- 
ticut successfully uses a water jet in- 
stead of a shaft. A 4-in, pipe is put 
down to the bottom of the kaolin bed, 
about 200 fL Inside this pipe a 2-in. 
pipe is lei down with a nozzle at the 
lower end* through which water is 
forced at a pressure of GO lb. About 
100 gal. of water and kaolin per minute 
come to the surface, 10% being solid 
matter, of which 75% is kaolin* The 
discharge is then pumped 4 miles 
through pipe line to washing plant. 
— — •— 

A railroad hrakeman lias invented a 
hot-box alarm* in which the melting of 
a fuse rings a bell in the coach. 
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An exhibition of Japanese daylight fireworks rn which thousands of subjects, made of 
colored paper, are fired into the air. Animals, fish, balloons, furniture, umbrellas, and 
countless other objects are sent up several hundred feet and float slowly down, unfolding as 
they descend. 



IN THE STOKE HOLD 



What is doubt tass the fiercest work 
performed by mail is firing the furnaces 
of the great ocean liners, which consume 
several hundred tons a day. The men 
are obliged to work incessantly in a 
temperature which few people can en- 
dure longer than a few minutes. Al- 
though they work in short shifts it is so 
exhausting that the men are short lived, 
and new stokers have to be secured con- 
stantly to take the place of those who 
h ave become I i r o k e i h! o w n w roe ks . 




PECULIAR WRECK OF BUILDING 

A three -story frame tenement whose 
height had been increased by raising on 
jack screws preparatory to moving, was 
blown down in rhieago. 




A midnight gale 1 flowing nearly 50 
miles an hour overturned the building; 
five persons were killed and 1(1 badly 
injured. The collapse of the structure 
was almost complete as seen in the 
illustration, 

— — ♦ * + 

A pile driver at New Orleans is 108 
ft, high ; supposed to be the highest ever 
built, 



Mtn -Killing Work 
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LARGEST SAILER AFLOAT 



The “IL C. Rick mere/’ a German 
vessel, is the largest soiling ship afloat. 
She is 8,000 tons burden, a recent 
cargo being 40,000 bbl. of cement. 



'Hie boat has an auxiliary engine and 
propeller with feathering blades* 
Masts and cross yard arms are tubular 

v 

steel* 

» ■ — 



HAY PRESS GATHERS, BALES AND DELIVERS 




In l idi Fonda haying is 
eon dueled on a large 
scale, some ran elvers pro- 
ducing annually HhUMlO 
tons each. The hay is 
all baled for shipment. 

The cut shows a buy 
press run by a gasoline 
engine* On this press 
are arranged several ex- 
tra spools with friction 
clutches to operate them 
when a bell signal is 
given, The farther man 
sits on a high seat and 
Ijy mean a of levers oper- 
ates the several ropes, 
one to draw the loose hay for a dis- 
tance of about 40 ft. and another rope 
to carry the pressed bales away about 
;10 ft. About hO bales an hour of 12-i 
lb* each arc handled without lifting 
by hand, and all material is brought 
to the machine without labor* Still 
on account of putting on the wires at 
such a speed quite a few men arc re- 
quired* It h said to he the only ma- 
chine both pulling the material and 
piling up the hales as shown. 



HUGE DOCK FOR FLEET SHIPS 



Tin* London & Great Western Rv* is 
building the largest dock in the world 
at Southampton, England. It is 
planned for the giant vessels of the fu- 
ture and will provide bertha at one time 
for four ships 800 ft. long and of great 
draft. The dock will be 1,70(1 ft. long, 
400 ft- wide; will enclose a water sur- 
face of K> acres and he capable of being 
dredged to a depth of 1U ft, 
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Giraffes and Elephants Pull Down the Telegraph Wires— Hostile Savages Pull Up 

the Tracks to Make Spears 



By W, G, Fitzgerald 



Slowly, Imt surely* the Dark Conti- 
nent is being conquered for civilization, 
and the most potent factor in this is 
certainly the railroad. Already from 
Cape Town, in the south* as far north 
as Lake Tanganyika, miles, the 

Cape to Cairo line has won its way 
and in Last Africa, the Vgaiida Kail- 
road lias fought with wild beasts, hog- 



get her by gorgeous orchids and other 
floral parasites. The only ’Toads” are 
the beaten tracks which the herds of 
elephant have made as they crashed 
tli rough the jungle on their way to 
water. Then, too, it must be re me in- 
hered how dangerous a country this is 
for the white man, owing to the deadly 
fevers so easily contracted, not to mcn- 




Notives Making an Embankment through Ashmili Jungle 



tile tribes, fever and pestilence, until 
today its shining tracks stop short on 
the shores of the great Victoria \y- 
anza, that vast inland sea of On Ira l 
Africa, Even in the cannibal Lon go 
the Belgians are pushing railroad con- 
struction, and fhe Portuguese on the 
Indian Ocean, the Germans In West 
Africa and the French on the Ivory 
Least are sill laying down tracks and 
winning a way into a wilderness hith- 
erto given up to lion and rhino, ele- 
phant and giraffe. 

Now consider for a moment what 
such an undertaking means* The 
country is primeval jungle with trees 
whose upper branches are knitted to- 



lion sudden descent of hostile sav- 
ages. ami attacks from wild beasts, and 
poisonous snakes. Worse still, there 
is the question of labor. As every ex- 
plorer knows, ihe African unlive hardly 
(loos a stroke of work from childhood to 
I tie grave. A living is lo he bad by 
merely scratching the ground, or bring- 
ing down antelope with ihe how and ar- 
row ; and all the necessary labor is done 
by the women. And when a railroad 
company does succeed in getting a few 
thousand native laborers, there 1 is sure 
to he an outbreak of that most mys- 
terious of all diseases known as “sleep- 
ing sickness'- which last year swept 
away THU) Off natives on the Longo 
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alone. Animal transport, chiefly mules 
and oxen* was to be had at one time, 
but all these found egged helpers are 
now impossible by reason of the dreaded 
tsetse fly, which bus actually compelled 
the Belgian officials to introduce, on a 
large scale* zebras, as beasts of burden 
which might possibly be proof against 
the poison of this insect. 

Thus, it will be seen that the con- 
st ruction of a Tail road in savage Af- 
rica is indeed a heroic undertaking. In 
the first place gangs of savage laborers 
go ahead and clear the 
jungle of trees and 
brush. Behind comes 
another party digging 
holes fortlie telegraph 
posts, and last of all 
come the tracklayers. 

a- 

Now the surveying 
pioneers who map out 
the course have all the 
difficulties and dan- 
gers of the explorer 
in an unknown land 
to contend with, Had 
1 space I could tell 
thrilling lion stories 
more exciting than 
any fiction, of camps 
attacked in l he night 
by howling savages; 
of mysterious disap- 
pearances of w h 1 1 e 
men. But these are 
the n T(\i n a r v inci- 
denials of ail African 
pioneer railroad. On 
the Uganda line all 
operations were stop- 
ped for two months at 
Tan vo station, owing 
to the depredations of a man-eating 
lion and lioness which had so terrorized 
the native workers that at length they 
dropped their tools and disappeared in 
the wilderness. 1 here was nothing for it 
but to track and kill the lions — a highly 
risky and difficult work, for both were 
old and era fly. Like all man-eaters 
their fangs had become so worn and 
their joints stiff with age that they 
could no longer chase the swift antelope 



which is their ordinary prey. And un- 
der such conditions ; s ii that the larger 
carnivora ,5 eck human beings as being 
much easier to secure. The si range 
thing is, that oj?e having tasted human 
flesh, a lion rarely cares for any other 
prey. Three or lour surveyors and en- 
gineers of the Uganda railroad were 
specially sent from Mombasa to Tsavo, 
where they look up their quarters every 
night in the old pay coach which ran 
up and down the line once a month 
distributing pieces of cotton doth. 



cowrie shells, and brass wire — the cur- 
rency of Central Africa. 

For many days and nights the lion 
and his mate continued to cariv off 
employes of the road, avoiding the 
white watchers with almost human cun- 
ning. Indeed they appeared to grow 
more and more daring, and the climax 
came one evening when a Hindu pay- 
master was picked off an open freight 
car Ivy the lioness, who made a sudden 



r~2=== 




Surveyors Work from Tree Taps 
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swoop from the grass thicket and 
dragged him off shrieking into Hie 
jungle. That same night was marked 
by a stilt more terrible tragedy. One 
of the white engineers towards two in 
the morning dropped ofT to sleep in the 



tered in the Arab si aye raiders who 
make periodical descent upon Central 
African villages in order to supply the 
slave markets of Egypt, Persia and 
Turkey. Sometimes hundreds of the 
laborers would be kidnaped and their 




Material is Hauled by Loilff If«rntil Oaten 



coach with his express rifle across Ins 
knees. There was a sudden scuttle, and 
before ins comrades knew what had 
happened the matin! head and massive 
paws of the male lion wen' thrust in 
at the open window, and the sleeping 
man dragged out and carried oif into 
tlic forest. His pitiful remains were 
found some weeks later, if is satis- 
factory to learn that both lion and lion- 
ess were eventually bagged, but even 
al'ler their magnificent skins were ex- 
hibited all up ami down the line it was 
very difficull to induce the laborers to 
return to work. 

And even when the railroad was. 
opened for traffic, (he patroling of it 
was a most difficult undertaking. On 
no less than five occasions giraffes 15 
and 20 ft. high were found dead by 
the way. having been strangled by the 
telegraph wires which they had run 
against blindly and dragged down with 
their long necks. Then, too, some of 
the blood-thirsty Masai regarded the 
shining stool tracks as heaven-sent ma- 
terial for their own weapons, so that 
it was tin uncommon incident to find 
groat gaps in the track where the sav- 
ages had stolen the metal to lie forged 
into spears and arrow-heads in their 
rude village smithies. 

Another great difficulty was cncomn- 



villagcs burned with ruviim stances of 
great atrocity. Accordingly the white 
authori lies hud b> maintain little stand- 
in jt armies whose hnves could he on- 
trained at any given spot on receiving 
news bv telegraph, and swiftly trans- 
ported to tin* see ne of ;i raid. On such 
occasions serious pitched buttles would 
he fought, lull vieiorv a 1 wavs lav with 
the railroad people, who were better 
armed and had the strategic advantages 
of their rolling stock. Yd another dif- 
ficulty was experienced from the herds 
of wild elephants. Many of these brutes 
appeared to think that the telegraph 
poles were put there specially so that 
they might rub i hem selves against 
them. Or an angry tusker whose up- 
raised trunk had been hurt, by the wire 
would think little of uprooting the 
poles for miles or more. It: is surely an 
amazing monument I o the pluck and 
persistence of the white man in Africa 
t lull even in the face of all these diffi- 
culties railroad work is being pushed 
willi feverish zeal in all parts of the 
continent from Uganda to the Senegal, 
and from 11 ic Zambesi t-» the sources 
of the Kile, 

Rich mineral and agricultural lands 
are being opened up and capital intro- 
duced from all nations. Cotton, tobac- 
co and wheat are being grown on the 
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highlands of British Central Africa, 
and luxurious trains are now crossing 
the stupendous falls of the Zambesi at 
a point where one of the world's might- 
iest rivers two miles wide falls over 
an appalling precipice 400 ft. deep. 
Long ago the various nations inter- 
ested in the development of Africa, 
realized that the best way to conquer 
all the forces arrayed against them 
there was to clear a way into ike heart 
of the continent for the iron horse, 
which is fast carrying prosperity and 
the blessings of civilization into regions 
where but a year or two ago a white 
face had never been seen, 

*—*—4 

IRON IN CUBA 



Afier boring several thousand boles 
and making other explorations covering 
a period of (wo years, it is announced 
that there is quantities of iron in Cuba. 
The hotly of ore already located is esti- 
mated at 660,000,000 tons, and only 12 
miles from a good harbor, Steel inter- 
ests in th.ts con n t ry h a ve a 1 r ea< 1 y si 'o u red 
27,000 acres. 




The above Es an advertisement of railroad 
supplies appearing In a Tokyo, Japan, rail- 
road Journal, 



MOTORCYCLE MAKES RATE OF 
90 MILES PER HOUR 



At Atlantic Ciiv William II. Bray, 
jr. ; , made an official mile from a living 
start in 38 seconds, or at the rate of 00 
miles per hour. The mad due is of 




W* M. Bray, Jr, 



French construct inn and is n hvo-cvlin- 
der M-hji, and broke the world's record 
last year at 01 mi les per hour. 



ILLUMINATING GAS FROM 
CORN=CQBS 



The town of Beatrice, Neb., has the 
only gas plant in the world that manu- 
factures commercial illuminating gas 
from corn-stalks, corn-cobs, bay," and 
vegetable matter. The quality is as 
good as coal gas and it sells for $1,18 
per thousand cubic feet, the lowest 
juice in any city in Nebraska. The 
plant cost $100,000 and John I). 
Rockefeller is thought t o I h i back of 
it, as the franchise IS held by the Rev. 
Charles Eaton, pastor of Rockefeller's 
church in Cleveland. There are a 
number of manufacturing plants which 
make a cheap grade of gas out of bark 
and hay for use in gas engines, hut it 
h believed that this is the iirst instance 
where vegetable matter has been util- 
ized for the manufacture of illuminat- 
ing gas. 

* * * - 

1 hiring 1006 in the slate of Penusyl- 
v an hi, 1 2 6 \ ioy s 1 jc t we cm the a ges of 1 G 
and 21 years were killed in the coal 
mining regions. 
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mPAY-A5=YOU-ENTER” street 
CARS 



The Montreal system of collecting 
fares on the rear platform before tile 
passenger enters the ear is io be tried 
on several street railway lines in this 
country. The advantage is that the 
conductor remains constantly on the 
rear platform, having no occasion to 
onlcr the ear, and can thus give better 
attention 1o his duties other than col- 
lecting fares. The passengers all leave 
from the front platform which prevents 
confusion and delay, and avoids the 
danger of starting a car while a. pas- 
senger is in the act of getting off. 

To oj>eniic the system to best advan- 
tage cars with plat lor ms specially ar- 
ranged ha\c to he constructed, and lot) 
such cars arc now building for a line 
lit \ew York City, Where it has been 
tried the public are said in like the 
svstem. 

» - 

BOSTON'S NEW $3,000,000 BRIDGE 



The new bridge over the Charles riv- 
er, connecting Boston and Cambridge, 
is completed at a cost of $3,000,000, It 
is 3,100 ft. long, including approaches, 
and I 05 ft. wide. Four towers, each 
100 ft. high, mark the center span, 
which has a clearance of 2G ft., allow- 
ing tugs and small boa Is with telescope 
masts to go through. In its construc- 
tion 150,000 bid. cement and 14,500,- 
OUO lb. steel were used. Avenues are 
provided for elevated ears, trolley cars, 
other vehicles and foot passengers. It 
is the best lighted and one of the finest 
examples of bridge architecture in the 
count ry. 




MONORAIL WITH OVERHEAD 
GUIDES 



One of the new things exhibited at 
the Jamestown Exposition is the mono- 
rail illustrated below. An ordinary T 
rail is laid on short ties. On ibis runs 
the electric car, 47 ft. long, 6 ft. wide, 
and Is carried on two trucks, each hav- 
ing two double flanged wheels 111 tan- 
dem, A light steel structure carries the 
overhead guides, made of L-shaped steel 
rails, 30 in, apart.. The guide rails 
serve lo hold the car upright, and also 
transmit the current for the motors. 
The line is mile long. A speed of 
from 50 to 100 miles an hour is ex- 





New $3|000>000 Bridge over Charles River 
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FIRE EXTINGUISHER FOR 
SUBMARINES 



Gasoline is being used almost exclu- 
sively in sub- 
marines as fuel, 
and there is al- 
ways danger of 
leakage from 
both engines and 
tanks. Fire in 
such eon fined 
quarters means 
speedy death to all the inmates. A 
chemical fire extinguisher constructed 
and II I led with special reference to 
quenching gasoline flames is now br- 
ing placed in all the Italian submarines* 

LIFE OF TREATED POLES 



As a result of records of 3,000,000 
poles* covering a period of years* the 
telegraph department id' the German 
government finds : 

I'ljI^s Impregnatt'd with — Last. 

Sutjfbaie* of ffaujer . ............ .11,7 years 

< VirraalvG sublimate 1 a," years: 

Creosote ,20.0 year* 

UnLmproguated , , 7.T years 

- ♦ » ♦ 

MACHINE THAT SELLS LUNCHES 



To the nunier- 
ous vending mu- 
ch i nos will now 
lie added one 
that dispenses 
lunches — when 
you drop a dime 
in the slot. 

The machine 
is designed pri- 
marily for fac- 
tories and places 
where no res- 
taurant is near 
at h . n d, and 
may also be in- 
stalled in de- 
pots, parks* boats 
and other public 
places. It is 5 
ft. high* 3 ft. 
wide and con- 
tains 34 assorted lunches, as indicated 



by a bill of fare bearing a number. 
On pressing a button with the proper 
number a door opens and releases the 
lunch selected, 

1 * 4 

A NON-BURSTING STEEL FLY- 
WHEEL 

A recently patented improvement on 
the present type of fly-wheels for large 
engines shows how they are made of 
steel. The rim is built up by a con- 
tinuous length of wire rope which h 
one! used in a steel casing. This casing 
is composed of riveted stool plate with 
sectional sides and a curved bottom 
plate, and the top plate extending over 
half the two adjoining sections, thus 




forming a lock. The rtm and casing 
are supported by steel channel and an- 
gles, which form the spokes, fastened 
to a cast iron or a forged steel hub. 
# ■ ■# 

Rifled Better than Smooth Pipe 
Line 



To distribute oil along its route for 
locomotive fuel a railroad in California 
is building a pipe line 350 miles in 
length. The new feature of the pipe is 
that it is rifled like a gun barrel instead 
of being smooth. This form gives to 
the moving oil a swirling mot ion* with 
less resistance, hence the pumping sta- 
tions can be placed 35 miles apart* 
which is much greater than would 
otherwise he necessary. The rifled pipe 
line will earrv 20,000 bbh of oil each 24 
hours. 
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When si moving-picture machine 
owner deciles to make a new film, he 
lirs I writer a story, embodying what- 
ever elements of comedy or tragedy 
he may choose* From this he works 
up various situations and proceeds to 
have actual people* usually actors, go 
through l hem as naturally as possible. 
All of which, of course, fakes place be- 
fore the picture machine. 

The taking of moving pictures is a 



use that was very popular. If depicted 
a man crossing a railway track and 
being run down by a locomotive. It 
was made by having an engine ap- 
proach the man. then stopping the 
film just before be was struck, of 
course not showing his leap to safety. 
The train again approached, a dummy 
was thrown before it, and the machine 
started. The result was a picture 
showing I lie man apparently being 




rather difficult art, and 
I la ordinary amateur pho- 
tographer would probably 
ex | >vrieJu o considerable 
difficulty in obtaining 
even half-way satisfactory 
results. The lens of the 
camera is arranged to work 
automatically and is 
opened for an almost In- 
fvmtesimal period of time* 

When it is closed the film 
moves a sufficient space to 
take 1 he next picture. The 
camera iiself is quite com- 
plicated and can be oper- 
ated oil her by hand or elec- 
tricity* The exaggerated 
rapidity of movement in 
some pictures is due to the 
operator of the reproduc- 
ing machine not running 
the ill in at the same speed as it was 
when taken. 

The films themselves are small, not 
more than 1| or 1 } in. in width, and 
each roll ft. long. However, when 
necessary, lilt os cun be joined together, 
thus insuring any length. This is done 
after the films have been developed, 
Ilaeli picture is very small, ho narrow 
are they that it takes 1 T to make one 
running foot of film, and the change 
in each is so slight that the casual 
observer would say that there was no 
di fibre nee in any two adjoining ones. 

The exposure of a film can lie stopped 
insian 1 1 '\ and at the will of the oper- 
ator* It is due to this fact that some 
n-markablc results are obtained. Thus 
several years ago there was a film in 



Fireproof Projecting Machine 

ground to death beneath the wheels. 
All poor spots were later retouched. 

The film is made of celluloid and is 
very inflammable. Great cure is neces- 
sary in the reproducing machine that 
the heat of the intense light rays 
focused directly upon the picture, does 
not ignite it. Formerly disastrous fires 
were caused by an operator stopping 
his machine for or 4 minutes and neg- 
lecting to place a screen before the 
lens. This danger has now been re- 
moved by fireproof magazines placed 
above and below the lens. The film 
to be used is contained in the upper 
magazine and as it passes the lens is 
rewound in the lower one. The lamp 
box is also air-cooled* 

The moving picture is deservedly 
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popular, not only for its entertaining 
'puilHics, l mt its instrndive features 
as well. In many colleges and high 
sell no Is it is considered one of the most 
valued aids in nun lorn methods of edu- 
cation. It is not necessary to own a 
large number of films, as they can be 
rented to illustrate almost every sub- 
ject. The cost of moving picture ma- 
chine complete is also much less than 
generally supposed, and they are not 
at all difficult to operate, 

— - ♦ * + 

INTERIOR OF A BATTLESHIP 



The accompanying illustration shows 
all the parts nf .1 battleship, the particu- 
lar subject being the French boat- "'.Re- 

public,” The parts are as follows : 

X, searHihglit 2, Inokoin fm* Torpeiltt 
lnwtt* niiit ^uluuaritiea ; a, running tower; 
4. venl ItiUor ; o, aeiltch light ; U, turret fur two 
12-In, guns; 7, lutein I turret tor two OMn. 
guoa ; N, Jnh-rul m r ret fur two s-ln. huhk; 
9 , laiPi al turret for two lu-iu. jiutis ; Hi, Inr 
ret for two 12-iu. iznus : M r Rhip'8 retards; 

12. kitchen; 13. location of wireless rerelvlnt? 
h nd r ni oh in 1 1 1 1 u g nj i pft rfitu s r 14, s ( ee rage ; 1 o . 
carriage storiijp*: US-17, - In. ^tins ; is, coin- 
maudnntw quarters; 131, chief’s quarters; 20, 

torpedo carriage; 21. Milkers' promenade; 22. 
fleck ; 22, vlti cars' rah 3 n ; 2-1, tube for t.orpe- 
ilrjes ; 2o, parage for siM'ess to cofferdams ; 
2H wells for Chums : 27, iruiiuizinc for 12-la. 
nuns; 2S. magazine for hMn, muiist : 231, oUi- 
eer-s l rooms; magazine for 10-in. guns; 

machines; J!2, sir flee- ludds* ; 33. Infirmary ; 
34. magazine for 12-3n. guns; 35, reservoir for 
water ; OS* reservoir tin- petroleum ; 27; vvfiro- 
lioiiso ; rl.s. dynamos and auxiliary apparatus; 
;ji) T coal storage, 

FIFTY SEARCHLIGHTS FOR NI- 
AGARA FALLS 



The most magnificent illumination 
in the world will ho one of the perma- 
nent attractions ar Niagara. Fifty 
monster searchlights throw colored 
I i gh t s uj >o n 1 1 ic gorge, ra p i d s n n d f al Is 
at night, several of the lights being 
capable of throwing a beam of white 
light IvO miles. In front of the big 
light projectors are mounted wheels, 
containing large gelatin disks, which 
are revolved slowly. With the chang- 
ing of the color disks the beams of 
light will be variegated with kaleido- 
scopic effect, producing a color scheme 
on the mist and water excelled only by 
the great northern lights. 
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FLANGE UNION WITHOUT 
GASKET 



These Itangc unions are made enti ro- 
ly of mal leable iron except the brass 
seat, and that is made practically inte- 
gral with the malleable part* lS T o gas- 




ket is required and the strength is such 
there is no danger of breaking the 
flanges in pulling the joints together, 

AUTO RUNS 14*371 *MILES WITH* 
OUT STOP 



The world's record for a non-stop 
motor car test has been made by an 
English 6-tvlinder J50-hp. machine 
running between London and Aber- 
deen. The run totaled 14*371 miles. 

’ + ♦ ♦ 

ORNAMENTAL CEMENT WORK 



The little posts for balustrade Tail- 
ing are made in plaster of parts forms* 
They an* first, turned out in wood, then 

v ^ 

sawed through diagonally and a plus- 




4 "Cast ii\ Glue Molds” 



ter east made from each half. The 
mold, when dry, is painted with shel- 
lac varnish. 

The castings on top were formed in 
glue molds. The glue is of about the 
consistency of printers' rollers, and 
when making a casting is contained in 
an outer easing of plaster of paris. 

RENEWING ELECTRIC BULBS IN 
HIGH PLACES 



A good deal of curiosity is occasioned 
when visitors to a very high room nr 
auditorium wonder how it 
is possible to reach the 
incandescent lamps when 
tbev burn out. The us- 
ual explanation is the 
use of a high bidder, but 
in many cases several 
men would be required 
to move the ladder* 

The explanation is the 
use of a long jointed 
pole, which can be ex- 
tended to a great length. 
At the upper end of the 
pole is a holder, consist- 
ing of win? fingers* which 
open by pulling a string and close 
tightly around the bulb by means of 
springs, the moment. El u cord is re- 
leased, When the bulb is thus gripped 
the lamp changer turns the pole and 
unscrews the lamp, 

+ » — — 

BRIDGING A CHASM IN A CAVE 



The two crews of workmen driving 
Ihc huge Iminel beneath Lookout Moun- 
tain have jusj met at a point one-quar- 
ter of a mile from tile west entrance 
and U MIU ft. directly under the Point 
11 olid, perched on the summit of the 
mountain* 

The tunnel is unique in many ways. 
Tt is 3,400 I'L long and will be broad 
and high enough to accommodate four 
tracks. The progress of the dlggi ng has 
been rapid* equaling about an average 
of 8l>0 ft. per in on Hi, ihe work all being 
done bv double shifts* with two drill 
crews and two shovel outfits. 

A serious obstacle was encountered. 
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A huge cavern starts at the Tennessee 
side of the mountain, intersects the tun- . 
nd and emerges in Alabama at a point 
18 miles distant Efforts were made to 
fill across this cave with the blasted rock 
taken from the tunnel, but only a slight 
impression was made and the attempt 
was abandoned. It has now been decid- 
ed to Hi row a bridge across the chasm, 
which, it' successfully accomplished, will 
be a feat entirely new and novel in 
1 i ridge construction. 



RAILROAD INTO CANYON 

The Grand canyon of the Colorado is 
a mile deep, and down i: “all-like side 
a rock railway will be bn. A it will 
probably be the steepest railroad hi the 
world and will save passengers a id- 
day and dangerous trip on horsebik ' 
Its construct ion will be along lines of 
other rock roads already in operation. 

■ * «r~+ 

MEXICAN GOVERNMENT 
THEATER 




SOFT AND HARD COAL BRIQUETTE 



A Pennsylvania inventor expects 
great results from a coal briquette he is 
making. Tests a re said to indicate a 
success. He takes the at present waste 
coal dust from mines and dumps and 
mixes GO parts soft coal with 15 parts 
bard coal and 25 parts binding mixture 
and other ingredients. 

The briquette is said to burn for 
hours with a firm, strong heat and prac- 
tically no smoke. Throughout the min- 
ing regions are small mountains oT 
waste material, now worthless, which 

are suitable for use by this new process. 
*- -*■ 

A committee of the peace conference 
at The Hague voted down the Belgian 
proposal that mercantile vessels seized 
hv a belligerent be restored at the con- 
clusion of a war. 



govern- 
ment is erecting a new 
n at i onal 1 1 te a 1 c r bu i id big, 
which will cost when fin- 
ished It is 

one of the few steel struc- 
tural buildings to be 
erected In the City of 
Mexico. It is claimed that 
it will I jo the largest and 
finest theater in the 
world. More than 1,000 
tons of steel were used in 
its foundation and more 
than 3,000 tons of steel 
will be required in the 
supers! m cm re. 

The building will be 
fi re | * roo f t h roi i gliou t , i t 
will have the novel dis- 
tinction of being the first building in 
Mexico to be equipped with heating and 
ventilating apparatus. The interior of 
the building will !h l elegantly finished 
and decorated. In addition to the thea- 
ter the building will contain reception 
rooms, a dancing hall, a concert hall 
and a roof garden. 

H* 

FULTON PLANNED SUBMARINES 

The centennial anniversary on Au- 
gust ITth of Fulton's steamboat recalls 
the genius of (bis remarkable man in 
other ways. He planned and built a 
submarine for use in war and construct- 
ed and demonstrated a submarine tor- 
pedo in England on October 15. IR05. 

With 180 lb. of powder and some 
clockwork which was limed to explode 
In 18 minutes he blew to fragments the 
“Dorothea,” a 200-ton brig which had 
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Jn the great Peking to Paris, motor car race groat obstacles were encountered in passing 
over mountains but the most trouble was caused by the deep mud in Asia and Far Eastern 
Europe. The cars had frequently to be extricated by means of blocks and tackle* The 
Illustration, which shows one of these trying experiences, is from the London Illustrated News. 



confidently been lent bv Pitt for the 

s. uf 

experiment. The torpedo had to be 
towed under water by men in two 
small boats and drawn under the ves- 
sel with ropes, a maneuver contemplat- 
ed only in the dark during hostilities. 
It is difficult- to place bounds to what 
Kul ton might have done could lie have 
had the benefit of the scientific and me- 
chanical facilities of today. 

■♦■■ ■ » ♦ 

IMPROVED HOISTING MACHINES 

The vast number of power plants 
scattered over the country, which facil- 
itates the procuring of elect rieity, has 
almost revolutionized hoisting methods. 
Electrical heist 3 are being used more 
and more every day, because of their 
efficient -y 7 d u r a bill t y a n d co nipael n e ss. 
They are used extensively for the erec- 
tion of buildings and general work 
about docks, warehouses, mines, quar- 
ries and coal yards* 

These hoists are of the friction drum 
typo and are controlled by a mechanical 
brake which acts directly upon the 
drum. Tins brake is operated by levers 
placed in a convenient position for the 
hoisting engineer. The power For the 
drum is furnished by a motor which is 



started or stopped by the ordinary con- 
troller, so commonly seen upon the 
street cars. A l Mn. single drum 
hoist operated by an lfl-hp, motor will 




The Electric Eloist 

lift v.bOO lb. Freedom from sparks 
gives I he electric hoist a great advan- 
tage over the portable steam hoist and 

boiler Outfit, 

- — — *■ — -♦ 

The only local it v in the United 
States where diamonds occur in place 
discovered to date is near Murfreesboro, 
Ark, Since August 1 , 10011. 1:10 gems 
have been picked up. (lie largest 
weighing G| carats— a tine white stone. 
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MACHINE THAT LINES A TUNNEL 



An ingenious machine, the only one 
of the kind ever built, has been put 
in u m to line the tunnel which the 
Metropolitan railway of 
Paris is constructing, un- 
der the river Heine. 

The tunnel is made of 
sections of cast iron 
bolted together, and had 
to be lined with concrete 
blocks quite large and 
hea vy. To 1 1 an die these 
blocks the machine illus- 
trated was invented* It 
consists of a swinging 
arm moving quite like 
the dipper of a dredge, 
which swings down, 
seizes the block, and car- 
ries it with an upward 
and forward movement to 
Its proper place. The 
workmen then secure the 
piece of lining with holts. The ma- 
chine is operated by hydraulic pressure 
and tlie entire outfit is carried on a 
temporary track fastened on each side 
of the tunnel, 

— ♦ ■ » — 

GRACEFUL CONCRETE BRIDGE 



Tli is beautiful concrete bridge is an 
unusually fine instance of cement work. 




Lends Charm to the View 

The span is 80 ft, long. The bridge is 
near Venice, Cal. 



To stop a leak in a hot water bag, 
apply a piece of adhesive plaster. 



RECOVERING COPPER FROM 
RUINS 



Eecovcry of valuables from the San 
Francisco ruins lias led to many ingen- 



Only One of the Kind Ever Built 

ious undertakings. A ton a day of 
brass and copper particles is being re- 
covered .1 mm the site where formerly 
stood a foundry. During the tire (ho 
metal melted and ran several feet into 
the ground. The process of recovery is 
described \n the Journal of Electricity 
as follows: 

“A well was sunk in the bottom of 
the basement, 8 ft, below tlie tide water 
level. Over this a 2^-in. centrifugal 
pump is installed, driven by a 2}-hp, 
motor, Tliis pump discharges into a 
sluice 60 ft. long, with wooden riffles 
about 10 it. apart* Tho debris from 
Ihe foundation site is shoveled up and 
dumped into this sluice box, and the 
brass and copper caught in the ri files, 
while the lighter stuff is carried down 
and deposited at the foot of tho sluice 
and hauled away, Che water then runs 
through screens back to the mill and 
is used over and over again. This 
small plant, at an actual cost of but 
8150, and operated at a cost of about 
815 per day, yields a quantify of brass 
and copper amounting to one ton per 
day. which is worth from 6 to 7 cents 
per pound.'* 
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LEARN HOW TO FLY 



Although great advances have been 
madf in the art oi aerial navigatioiij 
tiie problem not been attacked sys- 
tematically enough, The first thing 
needed is a trained body of men who 
shall become familiar with everything 
already accomplished, and then devote 
their Jives to the sole aim of building 
upon that foundation the airship which 
i> to be perfectly safe and under eon- 
mil. For o btaming > u e h a co r \ )B o f ex - 
ports there must be schools of instruc- 
tion in the whole subject of aerostatics, 
supplemented i >y I a b ora to r i es eon ta i n - 
ing ample facilities for practice and 
experiment. 

A beginning has been made in that 
direction. The United States Depart- 
ment of Commerce and Labor lias ob~ 
taihed reports on the situation in Eu- 
rope, which show that in France there 
is no real school of aerostatics, although 
the greatest progress in navigating the 
air has been made in that country. 
What has been accomplished there has 
been done chiefly in an experimental 
way by the army* whose object is war, 
and by due ballooning clubs whose ob- 
ject is sport. 

From Chemnitz, Saxony, comes news 
of the first attempt to establish a real 
school of aerial science, with regular 
courses of instruction extending over 
a year, ending with an examination and 
a ccHifieate of proficiency. It opened 
May L 1 HO 7, under the direction of 
an aeronaut of twenty-six years 1 expe- 
rience and 000 ascents. The outline 
given of the curriculum shows* how- 
ever,. that it deals with ballooning only, 
which is merely preliminary to the 
main problem. Perhaps we can estab- 
lish the real thing over here. 

+ y + 

The government-built ship “Con- 
necticut" in her test trials proved 
herself better than her sister ship 
“Louisiana/™ built by the Newport News 
Company, The “ConnetdicutV" aver- 
age speed was 18.73 knots for her five 
best runs, and the “Louisiana's/’ 18*59 
knots. 




ITALIAN ARMY TRAINING 



Special attention is given in the 
training of an Italian soldier to make 
him both agile and enduring. Living 
in a mountainous country and separat- 
ed from other nations by mountains, 
climbing is one of the prime essentials. 
The illustration shows how the bicycle 
corps are taught to climb ropes and 
poles with their bicycles knocked down 
and hung from the shoulders. 

» * * 

MANUFACTURING ICICLES IN 
AUSTRIA 



"Stick' 5 ice is a commodity much in 
demand in upper Austria. Water is 




Making "Stick 1 * Ice 
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allowed lr> fall slowly over a series of 
poles, where, by the natural process, 
it freezes in the form of gigantic icicles. 
These icicles are broken off as fast as 
they are frozen and carted away to 
storage quarters, 

BIG CHURCH OF CEMENT BLOCKS 



years ahead of that of the other powers, 
which is an important item when it is 
(xmsidered that a warship often be- 
comes obsolete in five years’ time. 

It is understood that the new vessel 
will be of 110,000 tons displacement, 
against the 20,000 of the “Dread- 
nought." An innovation will be the 



The finest church 
structure in the coun- 
try built entirely of 
concrete, is the First 
Methodist church, re- 
cently completed at De- 
catur, 111 . 

The building is 250 
ft, long, 105 ft. wide 
amt 1.20 ft. to the top 
of the dome. It is 
built of cement blocks. 
*- ♦ ♦ — — 

A road for automo- 
biles leading from the 
in a i n volcano road, 
down. 500 ft. Into the 
e rater of Kilauca, is a 
novelty planned for the 
island of Hawaii by its 
acting governor, At the 
bottom of the pit the 




road will cross a cooled 
lava bed two or three 

miles in expanse and - rc»nd some Edtftce of cement mocks 



lead to t lie edge of Haiemanrnaii. the 
pit where .subterranean tires constantly 
burn. Convict labor will be requisi- 
tioned for the construction of the road. 
*—»-’• — 

TWO NEW BATTLESHIPS TO OUT- 
CLASS * l DREADNOUGHT” 



It is reported that the British naval 
authorities are about to begin the con- 
struction of a huge battleship which 
will surpass the formidable “Dread- 
nought" in tonnage by at least 50 per 
cent. The policy of secrecy which was 
in vogue when the latter was construct- 
ed will he maintained during the con- 
struction of the new vessel. By follow- 
ing tins course the admiralty keeps 
British naval construction at least two 



placing of three 12-in. guns in the tur- 
rets, where formerly only two were sit- 
uated. As there are six turrets this 
will give a main battery of at 1 ast 
eighteen 12-in. guns, which will he ca- 
pable of firing a terrific broadside. 

Some U. S. naval engineers arc advo- 
cating the building by this government 
of an even larger vessel of 10,000 tons 
displacement. Such a warship would 
cost $20,000,000, hut it is believed that 
this cost would be offset by the predom- 
inance it would give the United States. 



Blocks of concrete made with very 
fine stone can be planed, sawed or 
turned with machines, just as the softer 
quarried stones arc handled, produc- 
ing almost perfect stone imitations. 
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BIG BLAST MOVES 500,000 TONS 



Thu biggest blast ever let oif in 
Europe was recently exploded at 1 lie 
marble quarries at 1 'aciMra, Sicily. 
Preparations bad been made tor wee ks, 
iiH'] idling [lie idling of a chamber J'3 
ft. w ide and 3.8 ft. long with high 
expletives. The event was witnessed 
by a multitude, and 50t)jMt0 tons of 
I'nek were* loosened. 



ELECTRIC CAGE FOR PATIENTS 

Two noted French physicians have 
found that high-frequency electrical 
currents produce beneficial results in 
treating hardening of the arteries. 
Three 'treatments are claimed to effect 
a cure. The patient sits within a cire 




I lit DotltUr’s MiOrttt in a Cfl^' 



eular cage built of bars and wires 
through which the electrical current 
passes. 



RAIN NOZZLES TO FIGHT FIRE 



On the principle of a mammoth 
sprinkler, the recent invention of a 
nozzle for fire department use may re- 
sult in some radical changes in tire 




The Um!)rdla Nozzle 



lighting. Its action is that of a cloud 
burst, spreading the water in the shape 
of a mammoth umbrella, 50 to 100 ft. 
in diameter and 1UU ft. in advance. Tin* 
individual streams as they leave tin 4 
nozzle are about the size of a slate pen- 
cil. It is said the same amount of wa- 
ter used in tliis manner will extinguish 
a larger tire area than the large, solid 
and often destructive streams now 
thrown by the big nozzles in use. A 
not heavy rain, if continued for any 
length of time, will put out a large for- 
est fire. 

One of the best features of the rain 
nozzle is that the curtain of water it 
makes protects the pipemen from the 
heat and enables them to approach 
much nearer than is possible otherwise. 




POPULAR MECHANICS 



DIRECT DRIVEN DIRT LOADER 



li is Raid that tin' loader shown in 
the illustration is the only one in the 
u’nrld having a steam online mounts! 
on a rear [da l fono and ope rating the 
apron. Ordinarily the two tar rear 



Kin. When the window is closed it lies 
Hut. The toji lias numerous small holes 
with tine wire mesh to keep out the 
dust, and pieces* A B* at eaeh end, also 
exclude dusl. When not it] use, or to 
mist* tlf 1 window to lull height, the ven- 
tilator can he no honked and laid on a 




The Apron Operated by ha Own Undine 



wheels operate the loading mechanism 
by means of a chain drive or train of 
gears. 

These loaders are very numerous on 
the Pacific ( oast. Twenty-four horses 
arc required to move them, while a 
dozen wagons follow closely under the 
apron. Each wagon holds U yd. and 
is filled in less than 150 seconds. 

»- t ♦ 

A COLLAPSIBLE WINDOW VEN- 
TILATOR 



A new fresh-air device for homes and 
offices is the collapsible ventilator,, It 
is fastened by hooks to the inside of the 
window at the bottom of the sash. As 
I lie window' is raised the ventilator, C\ 
opens like an accordion to the limit of 




shelf or In a drawer. It is designed to 
furnish abundance of air without anv 
breeze, 

* * 4 

LAUNCHING BATTLESHIPS EX- 
PENSIVE 

It costs about ¥ 15,000 simply to 
launch an English battleship, some of 
the items being: Grandstand for Invit- 
ed gui sk% $1*000; hire of eight tugs to 
hold t he ship after launching, $1,1100; 
four huge wood and steel cradles, $ld ? - 
00 o ; bellow* oil and soap to grease the 
ways, $500; souvenir invitations, $500; 
present for the lady who launches the 
vessel, $500, and the banquet which fol- 
lows uses up the balance. 

The launching is accomplished by 
cutting a cord which releases four iron 
weights, and these, falling quite a dis- 
tance* knock out the "'dog shores' 7 which 
1 10 Id tl i c era dies. Tl le crlt i ca l i nst n n I i s 
when the vessel is almost water- borne 
with the fore end still on land. The 
friction from the weight is so great that 
the false keel is sometimes fused* even 
under water. Eight chains* weighing 
about 000 tons, hang from the sides of 
the ship and drag along the ground to 
retard the ship. 
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Farmer’s Boy Builds a Telescope and 
Discovers a Comet 



I A tiiiitic f.mfti'r limv loiftf? ii 1 11 'Itnitn Wi-H,, 

■A 1 1 h ]lK <iwh I i. i i h iLinl -lull hi l- its .m-h ltnnnLli 1 1 

Mil :■ [ , 4 1 ll l Imtl ! .1 I ■ ■ H ■ . !!»'■! with 11 ivsrlitlj 'll 

1 1 Vr m m I ,i • >i m;i 1 v, lili 1 1 lul l i -i ill -i I 1 1 |i Vtnh'bf'ill '■'.i' '■! 

fll.i IlliC ..Ii m. iv .!:■■■ Ill : 1 1 ■ i 1 1 1 !■ ■ ■» lli.tl In' ttl:nh- tlU 

m i— r 1 1 .13 Li I I . ! iE' i i 



First, r ' { two pieces nf plate glass, 
(i iu. square and 1 hi. thick, and Imtjftk 
the 1 corner# olf pi imme them round, 
an*r t lu* rough c ^ 1 ll * ■ ^ on a Lrri n<l- 
stone. l se a barrel l " work <ui, and 
fit sir II utlC glass OH 1 1 1 « ’ top i»f it in i lie 
center hy driving three si nail nails at 
ihe side# tn Ifiiii ii in place, Fasts.nL 



with piieh, a round 


Idu. b 


lock of Wined 


in the collier on oiu 


■ side 


of t lie other 


glass to servo as a h 


Jllldle, 




tse wet grain i 


■me IT 


for coarse 


grinding. 'Take a 


pinch 


and spread 



i"t evenly on the glass which is on the 
barrel. then lake the glass wild t Iso 
handle and move it hark ami fort It 
across tin- h. nu r glass, while walking 
around the bnnvl: also rotate the 
glass, which is luvrssary to make it 
grind, evenly. The upper glass or spec- 
ulum ulwav# become!? concave* and 
the under glass or lool work* convex. 

Work with straight stroke# 5 or !i 
in, ttj length: al'ler working 5 hours 
hold J lie spri-uhim in thr sunshine and 
throw the rays of the sun onto a 
paper: where 1 1n- rays nine to a point 
give# the focal length, If 1 hr glass is 
nut ground enough to living I hr rays 
to a point within o ft, the course 
grinding must he continued, unless a 
longer focal length wanted. 

Have ready six largo dishes, then 
take 2 lb, floor emery and mix in 1- 
qt. of wuler; hu mediately turn the 
water into a clean dish and let settle 
;ih seconds; then lurn it into another 
dish and let senle 2 minutes, then 8 
minutes, do minutes and !)U minutes, 
being careful not to turn oil the 
coarser emery which has settled. When 
dry, turn the emery from the 5 jars 
into 5 separate bottles and label* Then 
take a little of the coarsest powder, 
wetting it to 1 lie ennsisteiiey of cream, 
and spread on tin* glass, work as be- 
fore (using short straight shakes H 




't he Tdescppc 



or 2 in,} until the holts in the glass 
irfl hy the grain emery are ground 
out : next use tin* liner grades until the 
pit's left by each coarser grade are 
ground out. When the two last 
grades are used shorten the strokes to 
less than 2 in. When done the glass 
should he semi-transparent;, and is 
ready for polishing. 

Win n polishing the s per u hi mi, paste 
a strip of paper 1 \ in. wide around 
the convex glass or tool, melt I he of 
pitch and lurn on to ii and pres# with 
the wet speculum. Mould the pitch 
wink hot into squares of 1 in., with 
J -in. spacer as in T ig. 1. Then warm 
and press again wilh the speculum, 
being rare fid to have all the squares 
touch the speculum, or ii will not po!- 
ish evenly. 'Trim the paper from the 
edge with a sharp knife, a ml paint the 
squares Bcparateh wills jeweler's rouge, 
wer till soft like paint. I se a lunger 
to spread H on with. Work the spec- 
ulum over the tool I he same as when 
grinding, using straight strokes 2 in. 
or less. 

When the glass is polished enough 
to reflect some light. it should he tested 
with the knife edge P-st. In a lark 
roe m, sol the speculum against the 
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wall, imd a large lamp, L . Fig, 3 ( twice 
Mar' focal length away. Flare a large 
sheet of pasteboard* A, Fig. 2* with a 
small needle hole opposite the blaze, 
by the side of the lamp, so the light 
from the blaze will shine onto the glass. 
Place the spirillum* K, Fig. 2* m the 
rays from the needle hole will be 
thrown to the lef! side of the lamp 
(fining the speculum), with the knife 
mounted in a block of wood and edge- 
ways to the lamp, as in K. Fig. 2: The 
knife should not he more than fi in. 
from the lamp. Xmv move the knife 
across the rays from left to right and 
look at the speculum with the eye on 
the rig] it side of the blade. When the 
focus is found, if the speculum is 
ground and polished evenly it will 
darken evenly over the surface as the 
knife si nits off the tight from the 
needle hole. If not, the speculum will 
show some dark rings, or hills. If the 
glass seems to have a deep hollow in 
tlu 1 remn\ shorter strokes should he 
used in polishing ; if a hill in the cen- 
ter, longer strokes* The polishing and 
testing done* the speculum is ready to 
be silvern!. Two glass or earthen- 
ware dishes* large enough to hold the 
speculum and 2 in. deep, must be pro- 
cured* With pitch* cement a strip of 
board 8 in. long to the back of the spec- 
ulum* and lay the speculum face down 
in one of the dishes: fill the dish 
with distilled water* and clean the face 
of the speculum with nitric acid, un- 
til the water will stick to it in au un- 
broken film. 

The recipe for silvering the speculum 
is: 



Solution A : 

1 H stilled wntor* *»*».,«. , , . . 

Silver nltrMio 

Solution U: 

Hist lik'd wn|f*r* 

Caustlr stick sjofusL fpurM by 
Solution I' 1 : 

Aqua amnnmi.i. 

Solution n : 

S nti! r loaf .,.,.*.,**,****, * 

Nitric acid 

AWobol t pu re i 



........ 4 oz. 

. . ...... i ao ^r r 

........ 4 flit. 

alcoltul) . 1UU tir. 



....... 840 p:r. 



no p:p. 

2o df. 



Mix solution D and make up to 25 
os!* 11 u id with distilled water* pour into 
a bottle and keep for future use, as it 



works better when old. 



Now take solution A and set aside 
in a small bottle one-tenth of it, and 




pour the rest into the empty dish; add 
iiii" ammonia solution drop by drop; 
a dark brown precipitate will form ami 
subside; stop adding ammonia solution 
as soon as the bath dears. Then add 
solution B* then ammonia until bath is 
dear. Now add enough of the solution 
A* that, was set aside, to bring the bath 
to a warm saffron color without destroy- 
ing its transparency. Then add 1 oz. 
of .solution I) and stir until bath grows 
dark* Place the speculum face down 
in the bath and leave until the silver 
rises, then raise the speculum and rinse 
with distilled water, The small flat 
mirror may be silvered the same way* 
When thy, the silver film may be pol- 
ished with a piece of chamois skin, 
touched with rouge, polishing with a 
light spiral stroke. 

Fig. d shows the position of the 
glasses in the tube, also how the rays, 
Kj front a star are thrown to the eyo 
piece* E* in the side of the tube, Make 
the tube, I, of sheet iron, cover with 
paper and cloth T then paint to make a 
non-conductor of heat or cold. Make 
the mounting of good seasoned lumber. 

Thus an excellent G-in. telescope can 
be made at home, with an outlay of only 
a few dollars, My telescope is G4 in* 
long and cost me just $15* but I used 
all in y spare time in one winter in mak- 
ing it, I first began studying the 
heavens through a spy glass, but an 
instrument such as I desired would 
cost $200 — more than I could afford. 
Then I made the one described* with 
which I discovered a new comet not 
before observed by astronomers, — John 
E. Mellish. 
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SHOP 


NOTES 





A Hinge Joint That WiJl not Slip 

To make a hinge joint that will not 
slip, rot must Ire adjustable, use round 
slock and cut threads on one end of 




each of two pieces. Bend an eve in 
Ihe end, as shown in Big. 1, where the 
threads have been cut. ( lamp she two 
ends thus bent together *with a holt, 
as shown in Big. 2. 



A Blacksmith's Tool Table 



A very handy revolving tool table 
call be made by using an old buggy 
wheel fixed nil a pedestal as shown in 
the i I lustra I ion, Nail two \ by 2-in, 
pieces parallel, which are cut mitering 
In tit between three spokes, leaving a 
space for hammers, hoi and cold cutter, 
lop and bottom swages, etc. Around 
the hub nail Jour small, wooden boxes 




The Revolving Table 



for your punches and chisels, says the 
Blacksmith and Wheelwright. The 
spokes provide a line place for tongs. 
Your tools are all in sight, and when 
you can't reach what you want catch 

•/ w 

the rim and turn it to you, 

♦ -» + 

Home-Made Water Cooler 



A cheap and serviceable cooler for 
shop use can be made in the following 
wav ; Take a nail 
keg and a pickle 
jar. the jar be- 
ing about three- 
fourths the size 
of the keg, and 
pack a layer of 
old newspapers 
in the bottom of 
the keg. Set the 
jar in the keg 
and till up the 
s p a c e between 
with old newspapers, packed tightly 
with a stick. Make n heavy wooden 
cover for the top and yon have a first- 
class cooler that will save ice. — t on- 
tribute*! by J, II, Meeker, New Or- 
leans, La, 

4 * ♦ 

Door Holder for Carpenters 



The accompanying sketch shows the 
construction of a door holder that J 
use while fitting them. 

When I want to hang a door I get 




n piece of board (any scrap will do) 
about 10 by 24 in M and two pieces of 
2 by l about a foot long, and nail them 
across the board, using eight-peony or 




ms 
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ten-penny common nails, and have the 
nails go through the board so that Hi* 1 
points of the nails wilt catch the floor 
when the door holder is laid flat on the 
floor, says a correspondent in Wood- 
Workers’ Review, 

This sort of door holder can be made 
in a very few minutes, and the material 
can he found in any sera]} pile* can he 
moved around the room with ease, and 
will stick to the floor wherever it is 
placed* By placing a little strip of 
hoard or blink under the other end of 
the door, keeps it off the floor out of 
the sand tmrl dirt, 

+-+ + -■ 

An Alarm for a Break in Line Wire 
Circuit 

Use an ordinary magnet, R* from an 
electric door bell in scries with an 8-cp, 
lamp, U as is shown in cut. The mag- 
net will hold the small lover, A. while 
the lamp is lit. When the current is 
broken by opening Hie switch at the 




plant, or front any other cause, the 
lever, A, is released, making contact 
with the line in which an ordinary door 
bell, B, is in the circuit* ringing hell 
until circuit is restored on power line 
or switch is opened in bell circuit* — - 
Contributed by R. (b Thomas, Val- 
paraiso, ! ml. 



Black Mortar for Concrete Blocks 

To obtain Mack concrete mortar add 
2 lb* excelsior carbon" black to the 
mixture, for every 100 lb, of cement 
used. To make it dark gray, add only 
- T ; lb, black to each 1U0 Ih. of reiuent. 



Method for Reducing Play in Steady 
Rest Hinge 



The steady rest as at B, you will 
nonce* is macliincd straight across, 
while the bolt at A is usually a louse 
lit, says the American Machinist* 

T h c r v fore, to 
take up the lost 
motion i 1 re- 
quires Hie upper 
jaw to he screwed 
down very tight ; 
whereas, if i fc 
si ion Ed be cast or cut away in the 
manner illustrated :il i\ tile mere act 
nf tightening the 'hull in ( 1 would take 
up the lost motion at holt A* Thus 
the upper jaw need only be tight 
enough to bold the work in place* . 

-♦ o 

A Gasoline Reserve Supply 



If is well to have some simple ritoaus 
of biting Et reserve tank in an automo- 
bile so that an emergency supply of gas- 
oline can always ho carried. The ae- 
company ing sketch shows how a reserve 
can be kept in the B:ime supply tank* 
Them are two connections or sup* 
ply outlets from the tank, one of which 
reaches up -S in. above the Ijottom of the 
lank, while the other is level with it; 
the latter constitutes the draw-off for 
the reserve supply while the former is 
the regular supply nutlet* Thu valve 
A is allowed to remain open at all 
times, while that in the emergency pipe 
is kept closed. By turning the valve 
B, G-gal. reserve supply is tapped, 
which is usually sufficient to reach a 
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supply station, says Automobile* The 
pipe is connected to the carburettor* 

while D is used for a drain. 

. — — ■ ♦ 

A Device for Turning Breeze 
Through a Window 



The accompanying sketch shows bow 
an arrangement can In? made that will 
he appreciated by those who have to 
work in a room where the windows are 
all on one side and where the breeze at 
times passes the windows instead ot 
coming into the room. 

The post A is a piece of wood 1 by 
3 in. and is cut as long as the distance 
that the sash can be raised. A notch 




A Paint Brush Keeper 

After using a paint brush it should 
he cleaned and placed in water so it 
will be ready the 
next time when 
needed. A cor- 
respondent \ n 
T h e American 
Blacksmith says; 

W e took a coin- 
m o n ordinary 
e a n cl y pail, 
which wr secured 
from the grocer, 
and painted it inside and out with two 
coats of paint We then put a row of 
hooks on the inside of the pad about 
2 or 3 in. from the top. When through 
using a brush we simply hang it in the 
pail into which a sufficient quantity of 
water lias been poured to just cover the 
bristles. 

It is well to say that to place a brush 
in water before it has been touched by 

paint is to ruin it. The water will 

make it soggy and practically unfit for 
painting use. 

+-.*-♦ 

A Handy Coal Bin 




Turns Braez* into Window 

is cut ill both ends to fit the bottom 
of the sash. "Ttese notches are cut 
opposite each omor in order to give 
different angles to :he wing.' 

The u ing, Th is a piece of close woven 
cloth fastened to a rib of an old um- 
brella at each end. Notches arc cut 
in the edge of wood, A* as is shown, 
to adjust the short pari ui l lie rib, 
which will stretch the cloth. W hen 
not in use it: can ho folded and laid 
aside. 

* -* * 

How to Color Old Window Shades 



Mix a sufficient quantity of wall 
paint, which may be of any color de- 
sired,' and afler "placing the shade on 
a flat surface paint two coats with a 
brush, putting it on with strokes cross- 
wise. When dry the shade will he like 

new. 



Where small quantities of coal are 
purchased at a time the usual way is 
to put it in a corner of the basement, 
a stall in the ham* or on the ground. 
A good plan is to make a bin con- 
structed ns shown in the illustration. 

The dotted lines show how the bot- 
tom of the bins arc made sloping 
toward the doors. One bin may lie 
used for bard coal and the other for 
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soft coal, while the space beneath the 
bottoms of the bins will make a place 
for wood or kindling and a door can 
be provided for it- A spout of suitable 
size is made on each coal bin door, 
which prevents the coal from dropping 
on the floor and still have a supply in 
the spout. — A, H. Os ter man, Sandusky, 
Ohio 

n-i 

A Cement Watering: Tank 



For a number of years we had to go 
to the well and pump water by hand, 
and drive the stock there through the 
storm and mud, but now we have a 




fig- 3 



Cement Watering Trough 

cement trough built near the bam 
which is kept full of water by a wind- 
mill, says a correspondent in Hoard's 
Dairyman. 

It took two of us one day to make 
the form and but hi the trough com- 
plete with pipe connections. It required 
A ton of Portland cement, } load of 



gravel and load of sand. The entire 
cost of 1 he trough, not counting work, 
was $5.55. 

Figs, I and 2 show the trough in 
section, which is 6 ft. long. 3 ft, wide 
and 18 in, deep, inside measurements. 
The top edge of the cement should be 
4 in,, while the bottom is 10 in, thick. 
The intake pipe. A, Fig. 1. does not 
project in the tank more than 3 in., 
while the overflow pipe, IS. conies with- 
in l in. of the top, 

+ 

How to Bore a Conical Hole 



When you have a conical hole to bore, 
such as for a handle hole in a wooden 
maul or other similar places, leave the 
cutter of an expansive auger bit a trifle 
loose and begin boring at the side where 
the smallest end of riic hole is wanted. 
Tin; inner edge of the cutter lip 1 icing 
angular, the cutter will gradually draw 
itself out from the body of ihe hit, 
making ihe hole larger as the bit goes 

into the wood, 

♦ » ♦ — — 

How to Make a Windmill Quadrant 



AVbon it is netrssaTY to pomp water 
at a distance from the windmill a 
quadrant may bo used, oust r acted as 
shown in the sketch. hit of a piece 
of wagon tire iron form the angle 
piece. A, and wit’ another piece of 
iron, B„ connect tnc ends of A. These 
should be securely fastened with bolts. 





pump rod 

Quadrant for Working; Pump at a Distance 



Wire 



Wire 
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Drill holes at the centers , 0, and 
holt onto a cross timber or to a post. 
Connect one to the windmill rod with a 
connecting piece, H, also made of a 
piece of Hie same iron. The other may 
be connected to pump rod as shown. 

4 * » 

How to Make a Ladle for Melting 
Lead 



The illustration shows how a baking- 
powder can cover can be used for melt- 
ing lead when 
no ladle or iron 
spoon is avail- 
aide, Bend the 
edges of the cov- 
er inward, as 
shown, until the 
proper point is 
secured. This 
will make the 
opposite side flat. 
Make a handle 
of hardwood, or 
some wood which 
will not bum easily, and drive two 
small nails through the flat side into 
one end of the handle. This makes a 
very durable ladle, — Contributed by 
Stephen B. Mastlck, Take Bay, Wash. 

* 4 

Support for Shaft whea Babbitting 



To babbitt boxes for shafts drill two 
holes about 90° apart and about l in. 

from the outside 
end of the boxes. 
Tap these holes 
for countersunk 
head screws. 
When the shaft 
rests on the 
heads of these 
screw* it can be lined up by turning the 
screws. After the babbitt is poured, 
the screws can be removed, says Ma- 
chinery. The convenience of this meth- 
od is that after lining up shaft it can 
be taken out, warmed up and replaced 
before pouring the babbitt with the as- 
surance that it will be in line. 



Iron Punching Machine 



The accompanying illustration shows 
how an old hand punch was converted 
into an air operated machine by means 
of a 7-in . 1 1 ra ke e v I in dor. The power is 
controlled by a straight air engineers' 




home- Matte Power Punch 



valve placed in a convenient position 
for the operator. This machine, says 
St reel Railway Journal, was formerly 
operated by a man and a hoy. The 
man now attends to it alone. 

* * « 

A Hand Tapping Device 



A simple device which 1 have found 
to he a very efficient fixture for the 
tool room was built as shown in the 
sketch, says u correspondent in Ameri- 
can Machinist. 

This design can 
be made in va- 
rious sizes. 

The base. A, is 
oT cast iron, hav- 
ing the upright. 

It, firmly fas- 
tened to it as 
shown. The arm, 

{\ is clamped to 
the upright, but can be adjusted if spe- 
cial length of tap or height of work 
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necessitates* The spindle* S, is a free 

fit in tlie arm, 0* and the spring, T, 

is simply stilt enough to carry the 

weight of the spindle with ordinary 

chuck and tap. 

— 

How to Wind Irregular Shaped 
Springs 



Home time ago the question* “How 
to wind springs shaped like those on 




Irregular Sprjitg* 



stove lifter handles, stove doors, etc*?" 
was asked, 1 have made a tool ns 
shown in the i 3 lustration and used it 
in my Lithe with good results* 

Each piece A is made of spring steel 
and riveted to a shaft will! two rivets 
on one cud, while the other end tits 
into an individual notch in the collar, 
C. This collar is kept from turning 
on the shaft by a key* Turning nut B 
up against the collar pushes on the 
ends of the springs, causing (hem to 
bulge outward in the middle. When 
the proper she is secured oil these 
springs one end of Hie wire is fas- 
tened to it and the coil, is wound. 

When through winding loosen the 
nut ami slip the finished coil over the 
opposite end of the shaft from the 
collar.— CL T. A. 



ho>v to Enclose Coin in a Letter 




t ut through the writing paper with 
a knife a cross, making the cuts no 
longer than the di- 
ameter nf the coin 
to be enclosed. This 
will make four points 
of paper, two of 
which, A and B, are 
raised up, and the 
coin inserted* as is 
shown in the sketch* and the other two 



points remain buck of the coin, holding 
it firmly in place. 



Painting an Old Brick Wall 



The firs! thing to do is to get every 
particle of loose stuff from the walls, 
which may he done with a coarse libre 
brush ; then dust oil down. If you have 
a lot nf old paint and enough to do the 
job, thin it down with oil and a little 
ben due* strain, and apply quite thin to 
the wall, says Master Painter. Brush 
this well into the surface, and let it 
have several days to become hard. The 
next coat should he a lead paint, of 
fresh materials, with raw oil and just 
enough driers to dry it well in reason- 
able lime. A little turps also will he 
an advantage. This will now give you 
a good foundation for whatever color of 
paint you may want to apply. 

+—* * 

A Wire Fence Splicing Tool 



Where a wire on a fence breaks after 
it has been securely fastened at the 




cud or corner pnsl* it causes a great 
dea] of work if one end must he loos- 
ened arid the wire spliced and I lien 
stretched a gum and fastened m the 
posls. A too] for [Hilling the ends to- 
gether and holding the wire 1 light while 
it is being spliced can he made as 
shown iri the sketch. 

The frame mav he made of iron or 
wood, which depends mi Hie look at 
hand. If made of wood then iron 
plates must be placed at A. where the 
wires are held in the clamp* The hand 
burr, B, is then turned to the end of 
the rod and the loose ends of I he wires 
are inserted in the damps, which are 
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held by the holts, C. The hand burr 
is tUeii sort 1 wed u\\ drawing the ends 
of the wire together a ad holding them 
until they are twisted. When liar 
clamps are loosened the wire will be 
tight and a quick job has been aecom- 




Now to IVI^ke an Expansion Bolt 



Seen to a piece of Trine the size and 
loii'd It of the bolt that U intended to 







Fig.? 

Jlxpan^rin fctUt 

bo used. With a hacksaw slit one end 
of the pipe about 1i in. deep in eight 
equal plates around the pipe, as shown 
in Pig* 

Take a hexagon nut and tile each 
face on one edge, otilv making it coni- 
cal as shown in Pig. 1, so the small 
end will just start in the pipe* Place 
each curlier of the nut in one of the 
slits cut in the pipe. When the bolt 
is screwed m, the eight wings of the 
pipe will be forced mil ward. 

4— » 

Oil Tempering Bath 



If much hardening of tools is to be 
done, oil should be used. Fish oil or 
any other of the cheaper grades answers 



every purpose* 
says Araer i e a n 
Machinist. For 
use ill a shop 
making few tools 
no app a r u 1 u s 
other than a 
suitable tank to 
hold the oil is 
necessary, I f a 
great many tools are hardened it be- 
comes necessary to keep the oil stirred 
up and properly cooled. Jri such a shop 
air and fl owing water are generally at 
hand anti tlwse older the simplest means 
to accomplish this end, A suitable 




lilt 

arrangement is shown in the ac- 
companying cut* where an outer tank 
conlaitiing water is need, within which 
is supported a double cylindrical oil 
tank; t he i u n e r cy 1 i ruler o pe n t ng i nt o 
the larger tank so as to allow the 
■water to circulate freely in both. 
The water inlet reaches to the top 
of the inner cylinder and has an 
overflow near the top of the outer, so 
that as long as the inlet valve is open* 
water will circulate around both sides of 
the oil holder, A circular pipe is pro* 
vided at the bottom of the oil holder 
with suitable number of holes, from 
which air from a blower or coin pressed 
air tank bubbles up T keeping the oil 
well stirred* 

— * * » 

Now to Sharpen an Aft Brush 

Needle 

Take a piece of brist.nl board, or 
something about as tough* and cut out 
a round piece about l j in* in diameter 
and cut a hole in the center just a 




Sharpening an Air Brush Needle 



trifle smaller than live needle. Cut 
slits in ihe edge of the wheel, as shown 
in h ketch at B, and twist each section 
crosswise of the wheel like those shown 
at (\ and you have a small turbine 
wheel* Set the shoulder shown at A 
so that it will lit dose. 

Remove the black handle of the air 
brush, I), also the needle set clamp* E, 
with the needle in it. 

From a piece of wire 10 tn H long and 
about At gauge make a fork with a 
small eve at each end* F and G. Put. 
on tile wheel, as shown at II. insert the 
needle first at (h and spring F over 
the other end of the needle, K. 
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Plate an nil stone on I lie table and 
hold the fork m the needle wilt rest 
lightly on it. Take the air brush in 
the other hand and blow at the top 
of the wheel, h to make it spin. — Con* 
1 ri Imted by PI Stanton King, Minne- 
apolis, Minn. 

* « ♦ 

A Honie=Made Generator 



coram of tank A, which will leave 
an open joint allowing any superfluous 
gas to escape. Fill the tank half full 
with water ; as gas is generated, it 
forces the water out of the bell holding 
the carbide and gradually works up as 

the carbide is used. 

— — -♦ * — — - 

A Handy Clamp for Die-Makers 



An acetylene general or for use in an 

automobile may be constructed as 

* 

shown in the sketch at small expense, 
lr can ho made by a good tinsmith from 
galvanized iron. The tank A is 5 in. 
square and 10 in. high, the top has a 
circular hole 3;J in. in diameter. The 




pJan n-.f OttHL-rnWr 



For holding work of different sizes 
and diameters a correspondent in the 
American M a - 
c h i n i s t con- 
structed a t lamp 
which could be 
adjusted to Hie 
work in a few 
minutes' time. 

Referring to the 
sketch, the clamp 
screw. A, passes 
through a threaded hole in the metal, 
li The jaws, V ( \ have holes in their 
upper ends, as well as the ends of the 
met ah B, for adjustment. Two pins 
or bolts fitting these holes complete the 
device. 



A Surface Plate Jack 




bell II, which contains the carbide 
bolder, is open at the bottom, is SU in. 
in diameter and about $4 in. high. A 
tube, fixed hi the top with stop cock, 
takes the gas to the burner; solder a 
wire across ibis tulw, placing a wad of 
absorbent cotton above it to prevent 
any water passing to l lie burner, says 
The Motor Way, 

The carbide is placed in a tin cylin- 
der C, 3 in. in diameter ami 7 in. high, 
[fierce three or four holes in the bot- 
tom of the tin to let the water in : place 
the carbide in as shown with discs of 
wood in between to prevent all the car- 
bide getting wet at once. Fix carbide 
holder (' in the bell II by spring D made 
of a strip of brass bent into a circle; by 
pinching the cud with the fingers, it is 
inserted in the bell, A reserve carbide 
bolder can hn kept ready charged ill 
the car for use when needed. 

Tim he] I B is attached in tank by 
two screws and thumb nuts at opposite 



In laying out. key wavs at different an- 
gles on a large shaft about 7 ft. long, 
wh ieli weighed several hundred pounds, 
! did not have a suitable jack to use in 
lifting the out-bearing end on the sur- 

o c 




A Hmndy Jack 



face plate. I used for this purpose an 
ordinary carpenter’s wood clamp, re- 
moving one jaw and placing both screws 
in the other, which made a quick way 
to center up and a very sensitive adjust- 
ment. — Contributed by F. V. T., Lan- 
sing, Mich. 

If a round brush spreads too much, 
slip a rubber band over the upper part 
of tiie bristles. 
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How to Make a Wiped Joint in 
Cable Splicing; 



When the cables are in posit ion ami 
ready for splicing, the ends should he 
marked at the point to which the lead 
is to be removed and scored or cut en- 
tirely around. Tins may ho aecom- 




Wiplnjj the Cable Joint 



plishud by ei plumber's Hupping knife 
and hammer, marking the lead, but 
being careful not to out entirely 
through to the insulation, which might 
thus be damaged. 

The lead is then cut lengthwise from 
the circular score to the end by the 
chipping knife and is removed with a 
pair of pliers. In making this longi- 
tudinal tad great cure should be used 
not to injure the insulation, cautions 
the American Telephone Journal. The 
knife should be held at such an angle 
as to pass between the lead and the 
insulation, but not cut the insulation. 

W hen the lead has been removed the 
parts where it lias been scored should 
be examined carefully and all rough 
or sharp edges removed. It will he 
well also to “bell"' the lead slightly 
with the handles of the pliers or some 
other blunt instrument. 

When the lead covers of the two sec- 
tions of cable have been prepared, as 
described, the lead sleeve is slipped over 
the more convenient end and 'pushed 
hack along the cable far enough to lie 
out of the way. This lead sleeve should 
he at least as thick as the sheathing 
of the cable, and in view of its ex- 
posed condition may be somewhat 
heavier to give it greater mechanical 
strength. Before slipping it on the 
cable each end of the sleeve is thor- 



oughly scraped with a shave hook or a 
knife for a length of about % in., 
and the cleaned portion thoroughly 
smeared with some convenient dux, 
preferably a tallow caudle, which, by 
preventing the formation of the usual 
film of lend salts, insures a dose union 
of the lead and the wiping metal which 
is used to make the joint between, the 
sleeve and the cable sheath. 

The internal diameter of the sleeve 
should exceed the external diameter of 
the lead sheath of the cable by from 1 
in. to IV in. 7 so as to allow for the 
splicing and paper sleeves. 

After the conductors have been prop- 
erly spliced, the lead sleeve is brought 
into position so as to extend equally 
over the lead on each cable end, and 
the ends of t lie sleeve are dressed down 
Hose to the lead of the cable, care be- 
ing exercised to have the lead sleeve 
concentric with the cable. 

Tl le sleeve and the lead of the cable 
are then joined together by molten 
solder, as shown in the illustration. 

The solder is poured on the joint in 
the manner shown, and is wiped smooth 
with the cloth wiper, which is usually 
made of several layers of ticking sewed 
together in convenient size. The wipes 
must he absolutely watertight and 
should be carefully inspected, especial- 
ly underneath the joint, which may he 
accomplished by means of a small mir- 
ror, to insure smoothness, solidity and 
absence of air-holes, sis the presence of 
small blow-holes in wiped joints causes 
more trouble than anv other feature in 

hr 

cable splicing, 

4 — *— ♦ 

How to Make a Folding Oar 



For convenience in motor boats a 
folding oar can be made so as to be 




Fijj 4 



Parts of Folding Oar 
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carried under u seal or in a locker. 
Cut u tf-ft. oar En the middle and then 
make a slo f ' In. wide by 11 in. deep 
in both 01 nicse ends. Kadi end must- 
be cut round or in a half circle, as in 
Fig. 1. A piece of brass j; in* thick 
is cut (he same width as the diameter 
of the oar and both ends rounded, as 
shown in Fig. 3. A hole is punched or 
drilled in this brass $ of an inch from 
each end. The brass is then inserted 
in the slots that were cut in the oar 
and riveted, as in Fig. 1. Take a piece 
of brass tubing the same size as the oar 
and about o in. long and cut a slot in 
it as shown in Fig. 2 and slip this on 
the oar with slot end toward the bun- 
dle. Place a round head screw in the 
handle end* as shown, which serves as 
a lock for the brass tubing and also 
to keep it from coming olt the oar.- - 
Font ri tinted by F, F. Hussey, Ports- 
mouth, X, IT. 

— — + *-- 4 — — — 

How to Make a Temporary Street 
Bridge 



City officials in small towns are often 
called upon to face the problem of pro- 
viding clear si reels lor parades, races, 
etc., vet ut the same time 
not block foot traffic on 
the main thoroughfares. 

Temporary bridges are 
used in Europe and I lie 
following is a brief de- 
scription of how to make 
one that will serve the 
purpose very well: 

Suppose the street is 
40 ft. from curb to curb, 
and it is desired to have 
ii clear passage i t ft. high 
for the procession. Take 
four 2 by 12 iu. planks 
28 ft. long, it' they can be 
procured in that, length. 

If they cannot be ob- 
tained, secure shorter 
ones together and they will serve just 
as well. Cut risers in these lung planks 
for as many steps as desired, and then 
nail in pairs in the shape oE a letter A. 
liaise them in the air, with one leg on 



one curb and l lie other leg on the op- 
posite one* 

Nail a horizontal 2 by -S in. plank 
2(1 ft. long at a height I t l't. above the 
ground. This will leave about 5 ft. 
projecting on each side of the A, Hub 
;\ vertical brace to the ground from 
each extremity. Brace the structure! 
laterally and add a floor as wide as 
desired, and for safety, put a tem- 
porary hand-rail on each side* The 
result is a substantial bridge which 
serves its purpose and can be taken 
down and laid away for hi Lure use. 

> * i 

How to Make a Wive Straightener 



Secure a piece of thin, brass tubing 
about 1 \ iiL long and rmmd out (In* 




Wire Slralglitencr 



sharp edges inside the ends. Fill it 
with lead or rosin and make a bend in 
it that has a radii of 2! in. at point 11 



precession Can Pass (Jnder EJridjjii 

in the sketch, After removing (lie lead 
or rosin place one straight end in the 
chuck of a lathe. Speed the lathe to 
•100 or 500 revolutions and start the 
wire to be straightened into the tubing 
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by damping the wire in a hand-vise 
about 15 in. from the end, rush the 
wire through the tubing until it pro- 
trudes through the spindle of the lathe. 
Stop the lathe and remove the hand vise 
and damp it on the end of the wire that 
comes out, then pull the entire length 
through the nil eng while the lathe is 
running, — Contributed by Chus, I?« 
Ycillmer, Brooklyn, X, Y . 

♦ + 

Soldering Brass to Lead 



Scrape the lead dean ami tin the 
brass, using tallow as flux, and muri- 
atic acid lor the lead. Tse chopper 
cleaned with sal a?nmoniac and tinners’ 

solder. Be careful not to melt the lead. 

* 



how to Bulfd an Ice house 



The use of sawdust or any other 
light non-conducting mafrrtal is a bene- 
fit to the keeping qualities of n wall. 
In const riu-ling an ice house the walls 
should have two spaces, the outer one 
filled with sawdust and tin* inner one 
a dead air chamber, says the Metal 
Worker. In the ilhisi rations. Fig. 1 
shows a horizontal section of the cor- 
ner. The heavy felt paper shown be- 
tween the sheathing and siding and 
under the inside set of si lidding should 
he lapped solid at the angles. 

Fig. 2 shows a horizontal section 
through the door and frame. The outer 
hoards are shown to fit into a groove 
plowed in flic jambs. This is much hot- 
ter than cleats, as the latter are apt 




Details of Ice Housv Cunt*! ruction 



to become damaged by the ice in taking 
out and tilling the bouse. These boards 
may be pul in at 1 1n- top of the open- 
ing, and as the ice is lowered into the 
house they rnuv be removed and stored 

M e 

for future use. h is a good plan to 
have the tops of these boards a little 
higher than the top of the ice. 

Fig. i shows a Vertical cross-section 
at (he plate and Fig. t a vertical cross- 
section at the sill. The boards used 
in making the partitions are J-lu 
tongue and grooved material, which 
makes a tight joint* The cinder tilling 
absorbs any moisture there may Inn 




Fig- 1 



1^1 an of Constructing Air Chambers 



nn 
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Pipe Joint Mixture 

For ordinary pipe joints use a mix- 
tu re of plumbago and vaseline instead 
of white load. This mixture does not 
drv out and the joint is. easily separated 

adieu needed, 

♦ » ♦ 

A Home-Made Line Lightning Ar- 
rester 



On rural telephone lines where pro- 
tecting devices are not used in the ex- 
change and whe re trouble is frequent I y 
caused by lightning, a simple and easily 
applied arrester can bo made by any 




village tinsmith, All the materials nec- 
essary are a tin tube 20 in. in length, 
two No. 4 porcelain knobs anil a 
ground wire, 

The tube should be fastened in the 
same manner as a stove pipe and just 
largo enough to admit the porcelain 
knobs, says tin* American Telephone 
Journal, Insert a knob in each end of 
the tube and with a pair of pliers or a 
hammer gently force the tin down into 
the grooves of the knobs at each end. 
This will secure the knobs in position* 

The completed arrester is then placed 
on the line wire, one section from the 
head* by slipping flic line wire through 
the screw boles of the porcelain knobs, 
in the manner shown* The ground 
wire should he wrapped around the tube 
tight I v about six times and soldered. 
It is then run down the pole b> a well- 
made ground. A No. \2 galvanized 
iron wire serves ibis purpose the best. 
All of the arresters on the pole may be 
connected to the one ground wire. 

This comparatively crude arrester, 
while not making an extraordinarily 



handsome appearance, serves the pur- 
pose of keeping the line discharge be- 
low the striking point and of diverting 
the major portion of any such dis- 
charges away from the exchange arrest- 
ers and the arresters oil the telephones. 

• » 4 - 

Making a Bevel Pipe Fitting 



In a certain place where they used 
water to prepare coal for die market 
it became necessary to change one of 
the large water lines that furnished the 
water. It had to be fixed in a certain 
length of time and, not having regular 
standard length of pipe, when they 
came io finish they bad to have a bevel 
ring lo make the right elevation. There 
was no lime to have one cast in town, 
and something had to be done and done 
at once* 

After looking around they found a 
piece of casting that would fill the bill 
with a lot of work, says a correspondent 
in the American Machinist, The cast- 
ing, which was 19 in. outsuln diameter 
by 7 in. inside diameter, was placed 
in the lathe and the inside diameter 
increased to 13 in. The outside was 
finished down to IT in, in diameter 
and then faced, It was then turned 
around in the chuck and faced on the 
other side. 

It was then ready lo be cut for the 




angle, width was done by placing it 
in the chuck, as is shown in Fig. L 
One edge was placed up close to the 
face of the cbm k and the opposite edge 
was placed, on a block of wood cut to 
the right size and placed on one of 
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} jolts* as shown. A cutting-off tool was 
placed in the tool post and a cut taken 
on line A. The result was a bevel fit- 
ting like that shown in Fig. 3, with 
one side an inch in width and the 
other 5^ in. 

* — > « i 

A Current Indicator 



Some time ago I wanted to find out 
whether a certain wire had a current 
passing through it or not* and having no 
instrument and not 
wanting to cut the 
wire, I picked a piece 
of iron out of the 
scrap heap and wrapped the slack of the 
wire. A, around it and used a handful of 
iron tilings to try the magnet thus 
formed. 

- — +■ 

Pounding of Engine Heard Through 
Teeth 



A good many years ago the writer 
was employed in a mill where a great 
amount of noisy machinery was run- 
ning night and day. Among Other 
things were four Westinghouse single 
acting vertical engines, which ran con- 
tinuously for six days in the week. 
These engines have a closed crank case 
in which is kept a mixture of oil and 
water to lubricate them. The word 
mixture is unfortunate, perhaps, hut 
the wafer was used to bring the oil 
level up to the cranks and the action 
of the cranks did make a pretty good 
mixture after all* 

Well, the point is that I was over 
with an old hand to look over the en- 
gines and see that they were running 
smoothly. Tfe wanted to know wheth- 
er the engine was pounding or not, and 
I didn ? t see how he could tell with the 
whole plant running full blast. It 
didnft bother him, though. He took 
a 2 -ft. rule out of his pocket, put it be- 
tween his teeth with one end against 
the crank case and by stopping up Ins 
ears with his fingers he shut out the 
sounds of the other machinery and 
emild hear through the medium of the 
rule a steady thump, thump* which in- 



dicated that the crank brasses needed 
tightening up. — Contributed by \\ , E. 
Morey, Chicago. 

* » t 

Utilizing Heat from a Chimney 



The wasted heat in a chimney of a 
fireplace may lie turned into service 
without much trouble. Where rooms 
arc directly above the ft replace it may 
be possible to by-pass the hot gases 




in the chimney through an old-fash- 
ioned drum, and if the size of the 
chimney would admit ii, it would be 
a very easy matter to tear out some of 
the chimney wall and locate a pipe 
coil right over the fireplace in Hie chim- 
ney so that one nr more radiators may 
be connected with the coil, it will foe 
necessary to use care ill placing the 
coil so as not lo obstruct the draft, says 
a correspondent in the Rural New- 
Yorker. 

T he ace om pan ymg ill usf rat i o u shows 
how a hot water system may be in- 
stalled, A is the fireplace: 0, the 
co i 1 : Fk Hi e co n i m * r t i n g j ii pes ; D , the 




if si 
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radiator, arid E, the expansion tank. 
The pipe connections should be made 
from one end of the radiator to the 
top of the roil, amt the other olid to 
the bottom of the coil, Any series of 
radiators in the same manner. The 
expansion tank is for the expansion of 
the heated water as well as to keep a 
head of water above the radiators to 
keep them full. 

♦ * ♦ 

Hcrw to Harden and Temper an Axe 



A good rlain fire, well coked , large 
enough and with plenty of depth wo no 
cold air from the blast is likelv to reach 

V 




the blade, i- necessary. ITcnt the eut- 
t i n g t 1 1 gc o f tli e a \y i o a st ro n g ye How. 
K;:erHse rare, caul ion a The American 
Blacksmith, so that the heating will be 
done evenly and uniformly. Now ham- 
mer along the edge of tlie axe as shown 
1 jy 1 1 u 1 lit i let e rosi-u & at X in the engrav- 
ing. After hammering across one side 
turn your blade and proceed with ham- 
mering on the other side. In hammer- 
ing draw the blade out toward tile edge 
and continue vmir pounding until the 
beat begins to get low* Imt not after 
that. Now reheat the cutting edge to 
/bout the same color as before and for 
n distance of from 1j to h l in. from Ihe 
edge, A tier bf *a f i n g p roe* h > d with h a m - 
meting as before, but at line Y* or 
about 1| in. buck from the edge of the 
blade. After hammering one side turn 



and hammer on the other side of the 
blade. 

At this stage of the hammering the 
smilh will notice that the blade has 
widened considerably. Do not under 
any circumstance at tempt to hammer 
it down to the desired width. In fact, 
it is best to not touch the edges of the 
axe with the hammer at all. 

Heat the blade for the third time 
and hammer again across both sides at 
the line V, This third heat h a very 
low one, and should be such, so that the 
hammer will lea ve a b r i gh t gl t >ss on 1 1 ic 
blade. Tim superfluous metal at the 
sides of the blade is now cut oJT and 
Bn* edges tiled smooth. The blade is 
now ready to harden. 

Heat the axe to a cherry red from 
its cutting edge for n distance of about 
If to 1J in. back. Then, dip the blade 
into the hardening bath and move it up 
and down. Polish the blade so that the 
temper color can easily be distin- 
guished, and heal very slowly over the 
lire until tin* blade shows a blue. Then 
cool the blade and grind, 

♦ * ♦ — 

Device for Holding: Field Coil While 
Varnishing - 



To hold a field roil in one hand and 
apply varnish by means of a brush in 
the other is not only a sticky job* but 
dirt and foreign 
substances are 
liable to be 
picked ivy and to 
give trouble. 

A correspond- 
ent in Electric 
Traction Weekly 
flays that he 
rigged up a de- 
vice as shown ill 
the ill list rat ibn 
to bold the coil, A narrow strip of 
iron bent in the form of an L passes 
up tli rough the work bench and holds 
the coil at the edge of the brush. The 
strip of iron is attached to a font pedal 
which is hinged to one of the hack legs 
of the bench. The strip of iron has a 
tooth which engages in several saw 
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tooth projections on a metal piece 
which it? fastened to u front leg of the 
bench* 

A eo ii spring furnishes the pressure 
for holt ling the clump in position. By 
this device U is possible to apply the 
brush to about half the surface of a 
held, coil without changing the posi- 
tion. This done, the operator releases 
the pedal, turns the coil over and ap- 
plies i he varnish on the oilier side. 

Where a large number of field coils 
are to be vamisued it is better to dip 
them in a hmk: That has enough varnish 
to cover the cod and hang over a return 
drain board with a piece of metal the 
shape of an IS to a hunger bar. 

— ♦ » ♦ 

Cooling a Metal Cutting Tool 



Cooling the nose of a cutting tool 
by the application of some fluid to the 
point where the chip is king removed 

by the tool en- 
ables the oper- 
ator to i n crease 
t h e e u 1 1 i n g 
speed, 

D i ff e rent 

met hod s have 
been employed 
and the most sat- 
isfactory results 
are o b t a i n e d 
from a stream of 
water falling nt rather slow velocity, 
but with large volume, directly on the 
chip where it is separating from the 
metal. A stream of this sort covers 
a large area of the tool and is much 
freer from splash. 

About 3 gal. of water per minute 
is required for adequately cooling a 
very large roughing tool, say. % in. by 
in. section, and pm| nationally 
smaller quantities for [lie smaller tools. 

For economy, the same water should 
lie used over and over again, and it 
should be supersaturated with soda to 
prevent the machines from rusting. 

A series of experiments has demon- 
strated that water thrown on tile chip, 
as shown in the illustration, will give 
an increase in the cutting speed of 



about 40 per cent. — Extract of a papeT 
read before the American Society of 
M ee frame al Eng i neer s. 

— * — * — 4 

Hydraulic Elevator for Window 
Display 



A moving device in a show window 
attracts attention, which, creating in- 
terest and criticism, actually sells more 

1 m 




goods than an ordinary display of Block, 
even though the model is something 
foreign to the business. 

The following cuts show an hydraul- 
ic elevator that moves up and down the 
guides continually as long as the water 
cock h open. The device is compara- 
tively simple and inexpensive, can be 
constructed by anyone, and made as 
elaborate us the maker desires. The 
operating valve is the most important 
part a ml is plainly shown in Fig, 2. 

The jacket is mode of J-En. brass 
pipe, as long as the rise is intended to 
be. The lop end of pipe can he flush 
with the window lino, which leaves ail 
the mechanism out of sight, the only 
visible parte being iho plunger rod, 
valve rod and guide bars for the ear. 
which are made of J-in. square brass 
rod. 





use 
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The valve rod can bo made of l~in. 
round steel rod run in brackets soldered 
on the ear guides, also having two steps, 
H and 1, at the required distances. 
The plunger rod can be made of i ^-in. 
steel, screwed into brass cap, K, and 
the other end into E, which is brass 
with leather washer and plate. The 
valve is brass pipe, 3 -in. outside diam- 
eter, with hole drilled In straight line 
through both walls. Solder a plate on 
bottom for the plunger rod to screw 
into. The inlet is at A, which is now 
closed, and the water is escaping from 
outlet, B. The car is about to strike 
step, II, which will reverse the propo- 
sition. As the water fills cup C and 
the jacket the ear will rise. 

The inlet and the outlet may he 
coupled to the faucet and sink with 
a small rubber tube. A tin funnel at 
the bottom of plunger tube will catch 
any leakage. The speed of car can he 
controlled by the inlet cock, which 
should feed about the same amount of 
water as will escape ih rough the out- 
let in the same length of time. 

-^-+4 

Home-Made Electrolytic Interrupter 



Tt will be recalled that an electrolytic 
interrupter consists essentially of an 
aluminum and a platinum electrode 

immersed in a 
solution of am- 
monium phos- 
phate. It was 
found necessary 
to make such an 
instrument on 
short notice and 
with the materi- 
als at hand. The ammonium phos- 
phate solution was placed in a o bv 7 
in. battery jar, J T and an aluminum 
electric light shade. A, as shown in 
drawing, inverted and placed in the 
bottom of the jar formed the alumi- 
num electrode. Platinum wire was not 
to be had, and therefore a piece of 
German silver wire, G, was fed through 
a hole in the cover until the end pro- 
jected about J in. below the surface 
of the solution. The interrupter was 



then connected in series with the pri- 
mary of the induction coil, 0, and a 
water resistance, W, the latter being 
necessary, as the circuit, M, was 110 
volts alternating current. Due to the 
chemical action, the German silver 
wire was very slowly eaten oil, making 
it necessary to gradually feed in more 
wire. This simple instrument gave 
good service, however, and is still in 
use. — Contributed by the Auburn Util- 
ity Company, Chicago. 

- ♦ ♦ ♦ — — 

Tinting a Cement House 



It frequently happens that in build- 
ing a concrete house the cement wilt 
dry out in several colors or shades. It 
may be desirable to tin! the entire 
surface of a uniform color that shall 
not be paint, but practically a part of 
the house itself. This result may be 
secured by washing the whole house 
with cement, hut there is a 1 rick in 
doing this properly that is not always 
understood. The cement wash is made 
by mixing two parts of Portland cement 
and one part of marble dust with 
enough water to reduce it to about the 
same consistency as whitewash, and is 
applied with a whitewash brush. The 
wall must be thoroughly wet with water 
for several hours before the wash is 
applied and kept constantly wet during 
the application, and for at least a day 
afterward, says American Carpenter 
and Builder. The important thing to 
re mem her is that the wash must not be 
applied to a dry wall, as it will not ad- 
here. This work will lie worth at least 
a dollar a square yard, or more, accord- 
ing to the price of labor, but the result 
will fullv justify the coat. 

W s' 

— 4 —*- # 

Pasting Cardboard to Glass 



To fasten cardboard io glass, apply 
good 30° B water-glass with a soft rag 
or sponge to the glass (not the paper), 
and stick the card on immediately 
while dry. When the solution is dry, 
the paper cannot be detached. The 
silicate should bo somewhat diluted. 
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How to Make a Small Electric 
Furnace 



Take it block of wom] and shape into 
a core. One like a loaf of bread, and 
about i 3 mi size, serves admirably. Wrap 
a layer of asbestos around it ami cover 




Rlfclrk J : ufTiJiL'* 



this with a tli in layer of piastcr-of- 
paris. When the plaster is nearly dry 
wind a coil of No. .36 wire around it, 
taking care that the wire does not 
touch itself anywhere* Put another 
course of plastcr-of-paris on this, and 
again wind 1 lie wire around it. Con- 
tinue the process of alternate layers of 
plaster and wire until a 00 ft, or more 
of the latter has been used, leaving 
about H) in. at each end for terminals. 
Then eet the whole core away to dry. 

For a liase use n pine board 10 in. 
by 13 in, by I in* Bore four holes 
at quo end for h hiding-posts, us indi- 
cated by B E. Connect the holes in 
pairs by ordinary house fuse wire. At 
one side secure two receptacles* B B, 
and one single post switch, C. Place 
another switch at I and another bind- 
ing-post at F* The oven is now ready 
to lie connected. 

Withdraw the wooden core from the 
colls of wire and secure the latter by 
bands of tin to the board. Connect 
the ends of the wire to binding-posts 
E and F, as shown. From the other 
set of binding-posts, E, run a No. 13 



or No, 14 wire, connecting lamp rerep- 
1 aides, B B, and switch, C, in paral- 
lel. Connect these three to switch, D, 
in series with binding-post, F, the ter- 
minal of the coil. Place 16-cp, lights 
in the receptacles and connect the fuses 
with a 110-volt lighting circuit. The 
apparatus is now ready for operation. 
Turn on switch, I), and the lamps, 
while < ' is open. The coil will com- 
mence to become warm, soon drying 
out the pUster-of-paris. To obtain 
more heat open one lamp, and to ob- 
tain still more open the other and close 
switch* — Contributed by Eugene 
Tuttles, Jr., Newark, Ohio. 

#— # 

How to Make a Fire Screen 



A screen which will not interfere 
with the radiation of the heat from 
the fire, and will keep skirts ami chil- 
dren safe can bc j made at little expense 
out of some strap iron, The screen 
which is shown in Fig, 1. stands 30 in. 
high from the base to the top cross- 
piece and is made of ■] hr j in. and A 
by | in. iron. The top and bottom 
pieces marked A A, Fig. 1, are r J by \ 
in. and are 30 in, long, bent at: an angle 
to tit the fireplace 7 in. from each end. 
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as shown in Fig. 2. The three legs 
marked BBB, Fig, ] ? are of the same 
size iron and each leg will take M in, 
of material. In shaping the feet of 
these three pieces give them a slight 
tendency to lean toward the lire or in- 
side of screen, says a correspondent in 
the Blacksmith and Wheelwright, In 
the two cross bars 1 in, front each end, 
A hi Fig. 2, mark for hole and 3 in. 
from that mark tin- next hole. Take 
the center of the bar, B, 15 in. from 



each end, and mark for a hole, and 3J 
in, on each side mark again and 31 in. 
beyond each of these two, mark again. 

Mark the legs 2^ in. from the bottom 
and 2 in. from the top and make rivet 
holes and rivet them to the cross bars, 
A A, Fig. 1. 

Cut six pieces, 17£ in. long and 
punch holes to fit and rivet onto the re- 
m mining holes in cross bars, A A, Fig, 1. 
( lean it up and give it a coat of black 
Japan or dead black, 



- 

How to Make a Simple Water Rheostat 



The materials necessary are: One 
5-pninl wood base switch, 4 jars, some 
sheet copper or brass for plates, about; 
5 ft. of rubber covered wire, and sonic 
Mo. 18 gauge wire for the wiring. 



light current of 110 voltage it. will be 
necessary to use large jars or wooden 
boxes made watertight, which will hold 
about 6 or 7 gal. Each jar to be filled 
wit! 3 2(3 parts water to 1 part sulphuric 




The size of the jars depends on the 
voltage. If you arf j going to use a 
current of low tension, m from bat- 
teries, 1 Ik j jars need uni be very large, 
but if you intend to use the electric 



acid. Jars are set in a row in some 
convenient place out of the way. 

Next cut out eight copper or brass 
discs, two for each jar. Their size 
also depends on the voltage. The discs 
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(hat are placed in f Ei^ lower part of tlic 
jar.s arc connected with a rubber cov- 
ered wire extending a little above the 
top of the jar. 

To wire the apparatus, refer to the 
sketch and yon will see that jar Xo. 1 
is connected to point Xo. 1 mi twitch; 
Xo. 2 on No. and so on until at I is 
complete and we have one remaining 
{mint on switch* Above the jars place 
a wire to suspend the other or top discs 
in the solution. This wire is also con- 
nected to one terminal on the motor 
and to remaining point mi switch. The 
arm of the switch is connected to one 
terminal of battery, or source of cur- 
rent, and the other term in a l connected 
direct to remaining terminal of motor, 

1 J Lit arm of switch on point No* l 
and lower one of the top discs in jar 
No, 1 and make contact with wire above 
jars* The current then will flow 
t h r n u gh 1 1 ic 1 1 mto r . Th p s peed f o r eac h I i 
point can be determined by lowering 
top discs in jars. The top disc in jar 
No. 2 is lower down than in No. 1 and 
so on for No, and Xo. -I. The con- 
nect] on between point No. 3 on switch, 
direct to wire across jars, gives full 
current and lull speed. — Contributed 
by W, J. H,j Emsworth, Pa, 

♦ • ♦ — - — 

Enlarging with a Hand Camera 



Every person that owns a hand cam- 
era has some pictures lie would like 
enlarged. It is not necessary to have 
a large camera to do tills, as the proc- 
ess is exceedingly simple to make targe 
pictures from small negatives with the 
same hand camera. 

A room from which all light may 
he excluded and a win- 
dow through which the 
light can enter without 
obstruct inn from trees or 
nearby buildings with a 
shelf to hold the camera 
and a table with an up- 
right drawing board at- 
tached. complete the ar- 
rangement* The back is 
taken out of the camera 
and fitted close against 



the back of the shelf, which must 
he provided with a hole the same 
size and shape as the opening in 
(lie back of the camera, The neg- 
ative i iscf l to make the ci l I ii rged 
print is placed in the shelf at A, Fig, 
1 , The r ay s c ) f t he e lea i\ 1 i n obst r ueto d 
light strike the mirror, B, and reflect 
through (hr negative, A, through the 
lens of the camera and on the board, 
as shown in Fig. 2 , The window must 
be darkened all around the shelf. 

After placing the negative and fo- 
cusing (lie lens for a clear image on 
the board, the shutter is set and a bro- 
mide | m per is placed on the hoard. The 
paper is exposed, developed and fixed 
by the direct ions Unit are enclosed in 
the pa c k age o f 1 1 ro n i ide | mpe rs, 

*-♦ * — — 

Gasoline Burner for Model Work 



When making a small model traction 
engine or a locomotive the ipieslirm 
arises, “Wluit shall the fuel bcX* If 




you have 1 decided to use gasoline, then 
a suitable burner is necessary. A piece 
of brass lulling about H in. in diam- 
eter and (i in, long with caps screwed 
on both cuds and fitted with a filling 
plug Eiml a bicycle valve makes a good 
gasoline supply tank, says the Model 
Kngbitvr. London. Tliu bicycle valve 
is igst‘d to give the tank an air pres- 
sure which forces the gasoline to l lie 
burner. 
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The burner is made from a piece of 
brass tube* A, as is shown in the illus- 
tration, ^ in. in diameter and in. 
long, which is plugged up at both ends, 
one end being drilled and reamed out 
to 3^ in. Three rows of holes in. 
in diameter are drilled in the brass 
tube. One row is drilled to come di- 
rectly on top and the other two at about 
45° from the vertical, li is then fitted 
to a sheet-steel base, R, bv means of the 
dips, C C, Fig. 1. A piece of J-in. 
copper pipe, P, is then coiled around 
the brass tube. A, which forms the 
vaporizing coil. This coil should have 
a diameter of only 1 in. One end of 
the copper tube is bent a round so it 
will point directly into the reamed 
out hole in the end of the brass tulx\ 
A, A nipple, Ay is made by drilling 
an j-in. hole half-way through a piece 



of brass and tapping to screw on the 
end of the J-in. copper pipe. A Y^-in. 
hale is then drilled through the re- 
maining part of the nipple. The other 
end of the copper tube is connected to 
the supply tank. The distance between 
the nipple, N, and the ends of the 
tube, A, should he only of an inch. 
Fig. 2 allows the end view. 

„ ♦ 

How to Make a Cup and Saucer Rack 



The rack is made of any kind of 
wood suitable, of which sides. A, are 
cut just alike or from one pattern. 
The shelves are made in various widths 



to fit the sides 
at the places 
where they are 
w ante cl. The 
number of 
shelves can be 
varied and to 
suit the size of 
the dishea. Cup 
hooks are placed on top and bottom 
shelves. It is hung on the wall the 
same as a picture from the moulding. 
— Contributed by F, B, Emig, Santa 
Clara, Cal 

» ■ — * — - 

A Window Conservatory 

During the winter months, where 
house plants are kept in the home, it 
is always a question how to arrange 
them so they can get the necessary 
light without occupying 
too much room. 

The sketch shows how 
a neat window conserva- 
tory may be made at 
small cost that can be fas- 
tened on the house just 
covcri n g a w 5 n d a w, wl rich 
will provide a line place 
for the plants. The 
frame (Fig. 2 ) is made 
of about 2 bv 2-in. ma- 
terial framed together as 
shown in Fig. 3 . This 
frame should be made 
with the three openings 
of such a size that a four-parted 
sash, such as used for a storm 
window, will fit nicely in them. If 
the four vertical pieces that it re shown 
in Fig. 2 are dressed to the right angle, 
[lien it will he easy to put on the finish- 
ing corner boards that hold the sash. 
The top, as well as the bottom, is con- 
structed with two small pieces like the 
rafters, on which is nailed the sheath- 
ing hoards and then the shingles on 
top and the finishing boards on the 
bottom. 



Deposits of copper netting 840 a ton 
were recently discovered in southwest 
Africa. 
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THE ST. LAWRENCE RIVER BRIDGE WRECK 







From Engineer* a Drawing . how lug How Completed Bridge Would Have Looked 



The south section of the cantilever 
steel bridge being built, across l lie St, 
Lawrence river 6 miles above Quebec 
fell on August Sib Seventy-eight men 
were killed or drowned. The river at 
this point, narrows to 3,000 ft. at low 
water. The bridge would have been 
3,800 ft. long with towers ilT5 ft. high, 
and 150 ft. clearance at high tide. The 
central span of 1,800 ft* would lmve 
been the longest ever attempted, being 
SOU ft, longer than the Firth bridge, 
Scotland. 

The channel span of 1,800 ft. con- 
sisted of a cantilever arm extending 
from each shore 503 ft, ti in., and a 
suspended span between the two of 
675 ft 

Jt was near the extreme end of the 
suspended span extending from the 
south end which gave way, the breaking 
following to the foundation pier. The 
noise was terrific and was heard in 
Quebec, fi miles distant. The disaster 
is supposed to have been caused by Ihe 
load at flic extreme end, 000 ft. out 
from shore, of a locomotive and cars of 
material which were being run out. 
Although the workmen on the structure 
had a fall of 180 ft, into the swift 



stream, several were saved, including 
the engineer of the locomotive. 

The bridge was to cost $7,000,000 
and was being built by the Phenix 
Bridge To. of Pennsylvania. 




At Work 350 Ft, above the River 



On account of the wide channel no 
bridge is likely ever to be built below 
the one in question across the 835 miles 
of river between Quebec and the ocean. 
The bridge at Montreal is 165 miles 
farther up stream. 




South Arm on December I. IPOS — At Time ol Wreck It Extended 0QO Ft. out over the River 
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LESH FLIES THREE MILES IN 
AEROPLANE 



I CL Lesh i s conducting experiments 
at Montreal, Canada, his latest machine 
being 22 ft wide, 14 ft. from front to 
tip of tail and decks 4 ft, apart. The 
framework is white spruce, the main 
spars and upr’ghta being round rods 
jj-m. diameter ; steel piano wire with 
breaking strength of 800 lb. is used for 
trussing: the wings are covered with 
t ou gh u n h 1 (] a* ■ 1 i ed musl i n , 1 9 i s i heo i 1 v 
is tn study the behavior and control of 
the aeroplane by having it pulled by an 
independent power Indore installing a 
motor. Of his latest flight he write* : 
“Today 1 accomplished the second 
longest flight ever made in a ‘heavier 
than air' living-machine. 

“This morning 1 made a flight of 
three miles over the St. Lawrence river, 
in tow of a motor boat. 1 equipped the 
machine with a small seat, as [ knew 1 
would he in the air some time. 1 si a li- 
ed off a wharf and Hew straight into the 
wind, down the river, for about a mile 
without interruption. Then one of" the 
rope* holding the seat broke and I had 
to do some repair work while still in the 
air. I did not come down, and soon had 
the seat fixed and again got into posi- 
tion. The flight continued for about a 
mile and a half farther and the same 
rope broke again. The second time l 
could not fix it, and t Ills left me sup* 
porting mv entire weight on my arms, 
"I found l could not endure that 
very long and signaled the men in the 
boat to turn slightly toward shore, hop- 
ing that I could get near enough to 
land in shallow' water. The pilot misin- 



terpreted mv signal and quartered too 
far into the wind. 1 was compelled to 
drop into the water three miles from 
my starling point. The machine was 
unfortunately ruined through the care- 
lessness of the boatmen in getting it to 
shore. 1 w ill build another/* 

Octave C/hanute* Eu regard to the 
French experimenters who are making 
"grasshopper"' jumps, starting from 
hilltops, says: ''‘They are driving the 

horse by the tail and have chosen the 
longest route to success" ; and Mr. Lesh 
adds : 

“They are trying to figure out. the 
problem of equilibrium on paper when 
the only possible way to keep a filer in 
balance is by the use of muscles or 
nerves II sat have been trained through 
years of experience to make just the 
right moves instinctively. Some time 
in the future we may invent an equilib- 
rium machine, hut firs I we must find 
out personally just wJuit the machine 
will have to do and Imw it will have to 
go about doing it. This will take time." 



BIO WATER MAIN BURSTS 



A dil-in. water main in a business 
street not far from one of the pump- 
ing stations in Chicago hurst; and 
threw a geyser 4i> ft, high. Before it 
could he controlled it had torn up the 
sl reel i making a hole 12 ft, wide and 
20 ft. long; drowned J> hurst 1 *; ran into 
basements, destroying thousands of 
dollars worth of goods, and forced a 
factory of oil ft hands to shut down for 
two days. Seven lire engines pumped 
all night getting the water out of the 
basements. 




Condit ion of Street after Break Was Controlled 
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WONDERFUL NEW GLIDING BOAT 



By Emmett Campbell Hull 

A mile a minute at sea — New York 
to Liverpool in 30 hours — these are 
1 lie astonishing claims made by expert 
marine engineers who have seen in 
operation what is declared to be the 
most stupendous invention in the an- 
nals of speed— the new gliding craft 
invented by Peter Cooper Hewitt. 

This new craft can scarcely be desig- 
nated as a boat, for the reason that it 
does nut cut the wider as do all other 



and skims the water with the lightness 
and speed of a swallow has a hull of 
mahogany, very shallow* merely a shell 
to carry the machinery when the craft 
is not moving. Mr. Hewitt's original 
plan called for two long, hollow air 
tanks mounted on a frame. Catamaran 
fashion, but be found the shallow shell 
better for experiments. A strong steel 
frame, similar to that of an automobile, 
extends over I he sides of the shell and 
across either end, the cross sections of 
the frame being equidistant from their 
respective ends of the craft. 

From each corner of the frame there 




"At in Mi lei ur More per Hour the Pinrii.s Support the Boil Proper Which U PmclicuJIy Lifted Onto! 

the Water*' 



vessels, but actually flies or skims over 
the surface, the body of the craft being 
forced high enough to permit free play 
of the waves. Although 1 he one craft 
so far constructed is in the nature of 
a rough model, the inventor has at- 
tained with it a speed of 38 miles an 
hour on Long Island Sound, and engi- 
neers state freely that the few improve- 
ments which further experiments will 
doubtless suggest will mean the mile-a- 
mi mi to sea -going boat, 

At first glance the strange little craft 
gives the impression of a discovery 
rather than an invention. The model 
is seow-built, 27 ft. over all, with a 
I l-ft. beam, and is equipped with an 
8-evlinder gasoline engine. In appear- 
a nee the craft, is about as suggestive of 
speed as a ferry boat. Like many other 
great inventions, this craft was the 
result of accident — -tire inventor started 
out to construct a flying-machine, 
stumbled upon the idea of the gliding 
craft, and brought it to its present 
degree of perfection* 

The device which looks like a scow 



are dropped into the water perpendicu- 
lar steel arms, extending 18 in, below 
the bottom. To the arms are fastened 
steel planes having a slant upward in 
front of about 1 in 8. The bottom 
submerged planes have % sip ft. of 
surface, those above it being something 
larger. The total supporting surface 
of the four principal planes is, there- 
fore, about 8 sq, ft. The motor is set 
forward, and the single screw, instead 
of being placed under the stern, turns 
just back of the front set of planes. 
On either side of the shell is a gasoline 
tank. 

In operation, the surew driving, or 
rather pulling the craft forward forces 
the slightly slanted plane* through the 
water and, on account of their slant, 
the craft is forced upward, the greater 
the speed, the greater the rise. When 
a speed has been attained which forces 
the topmost vanes out of the water, or 
partly out* part of the supporting sur- 
face is of course lost, and the craft 
settles lower, this principle constantly 
operating to maintain a perfect level 
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Stern View nf Boat Suspend* d in Air to Show Ar- 
ra^gcment ol Planes 

for the shell at n given distance above 
the surface of the water. At from 13 
to 16 miles per hour the topmost planes 
leave the water, ami at 35 miles an 
hour all the planes are driven upward 
and out of the water with the exception 
of the bottom ones. 

When moving at more than 16 miles 
an hour the craft proper— that is, the 
shell— does not touch the water at all, 
but actually flies above it, a space being 
left between the hot tom of the craft 
and the surface of the water, and this 
space is made great enough to allow 
play for the waves. As the waves do 
not touch the shell itself, and as the 
supporting planes are beneath the sur- 
face and below the trough, there is pre- 
sented the astonishing sight of a small 
boat moving forward without the slight- 
est rocking or pitching. The principle 
applied to larger vessels would abso- 
lutely eliminate sea-sickness from ocean 
t ravel . 

The arms on which the planes are 
carried are made with a keen edge to 
the front, so as to offer a minimum of 
resistance, and as the shell does not 
come in contact with the water, there is 
practical I v no resistance except from 
air pressure. An idea may he gained 
of the wonderful speed possibilities of 
the gliding craft when it is taken into 
consideration that in the case of an 
ordinary steam ship it requires eight 
times, or the cube of the power, to 
double the speed, while with the Hewitt 
craft it requires but double the power 
to double the speed. 

The present model of the Hewitt 
craft weighs 3,630 lb., bid a boat of 



the same power and strength can be 
made having a weight of but 1,560 lb. 
Such a bout, would carry a weight of 
1.500 lb- It is estimated that the craft 
may carry 60 lb. a horsepower at a 
speed of 30 miles an hour, or even 
more. The gliding craft can be steered 
around sharp curves at the highest rate 
of speed with no loss of equilibrium, 
hut the stern “skids* as do the wheels 
of an automobile at high speed on a 
sharp curve. 

One nf the most obvious uses to 
winch the new form of craft could be 
put would las as a torpedo boat, for 
naval experts assert that it is very dif- 
ficult to use guns, excepting small 
arms, upon a vessel moving at a speed 
of more than 36 miles an hour, so that 
a torpedo boat moving at 60 miles an 
hour might he regarded as almost im- 
mune from harm by gun. tire. Mr. 
Hewitt said: 

“On careful consideration of the art 
of flight, with reference to producing a 
living-machine; it becomes necessary to 
solve certain problems practically be- 
fore it is possible to design a flying- 
machine heavier than air that will he 
certain of success and be safe. 

“With this purpose in view I turned 
my attention to water as a medium for 
my experiments, instead of air, and 
concluded that they could more advan- 
tageously be made in it than in air. 
Water possesses ihe advantage of great- 
er weight. The weight of water is 
approximately 81)0 times the weight of 
air, therefore the supporting surfaces 
such as wings or planes would need 
only to he one eight-hundredth Hie size 
in water that would lie required for the 
same effective lift and power as in air, 
and substantially the same rule applies 
to the propeller, 

‘‘The water device being so much 
smaller brought the experiment within 
my available means at the time. I 
constructed a craft designed to run in 
water, which when finished had flota- 
tion means secured to it to support it 
while at rest, but in motion was lifted 
clear of the water and exercised no 
friid son hi the action of the device 
except as so much dead load or weight.” 
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FISHING WITH SET NETS 



Tn bath the waters of I lie Great Lakes 
and ii long the Atlantic coast vast fish- 
ing industries are operated which, with 
nets and power fish boats, involve an 
investment of millions of dollars. The 
set nets, those anchored 
permanently in one place, 
are id' two kinds; gi II 
nets and weirs. 

The gill net extends 
from tin- bottom to the 
surface and often hun- 
dreds of feet long in a 
straight line. The hot- 
torn of the net is weight- 
ed and the top floated 
with buoys to hold it in 
post I inn. Fish large 
enough for market in trying to swim 
through t tic not can get their head, hut 
not the body through, and in trying 
to retreat are caught by live gills. 

The weir is a series of nets set as 
shown in the ill list rat ion, The nets are 
si i placed to take advantage of the habit 
of a fish to swim in a straight line. 
When they are stopped by the long 
straight leader net half of them will 
him toward t ho weir,, the wings of 
which are turned back, directing the 
course of the fish hack into the inner 
weir, from which escape is very unlike- 
ly. Tli is net is drawn every day or two 
and i s gathered up to form a pocket or 
basket from which Hie fish are emptied 
into 3i small boat, which in turn trans- 
fers its load to a larger one. 

In salt water sharks and other large 
fish frequently do great damage to the 
nets. The weir in the illustration, be- 
ing set in shallow water, is held in place 
by poles, the engraving being made 



RAILROAD SUPPLIES TIE UP 
MILLIONS OF DOLLARS 



The supplies constantly on hand at 
various points on its line, of every 
big railroad, are little dreamed of by 
the average passenger. The storekeeper 




from a photograph taken at low tide 






The new scout cruiser ‘‘Salem" re- 
cently launched is designed for watch- 
ing am] reporting the movements of the 
enemy m lime of war. The vessel is 
453 ft, 2 in, long and 46 ft. 8 in. wide, 
with si draft of IP fj. U in. Her speed 
will be 54 knots. Turbine propelled* 



Tfie»e Nets arc Often Several Thousand Fe*t Lmig 

is supposed to be in position to fill a 
requisition on an instant's notice for 
anything from a lead pencil or bottle 
nf mucilage up to all the materials 
necessary to reconstruct miles of track. 

To avoid censure for delay in filling 
orders be naturally lays in supplies in 
plenty, with the result that thousands 
and even hundreds of thousands of 
dollars arc invested in materials over 
and above anv ordinary requirement 
The assistant to the president of the 
\\ abash road lias made a study of these 
conditions and in an address before tho 
Railway !S to re keepers' Association 

stated that from figures he had recently 
compiled lie found rlnii in the case of 
33 roads there was at the present time 
invested in supplies the enormous 
amount of $104,000,01)0. 

lie further found that if all flic 3d 
roads could reduce their stock of sup- 
plies to the basis of one of the roads 
which carried on hand barely enough 
to meet ordinary current demands, that 
the $104,000,000 would be cut in half, 
or reduced $55,000,000. As the money 
thus tied up costs the railroads -i% t the 
animal interest saving would be $2 r 



080,000. 



In the first half of this year already 
more people have been killed by ac- 
cidents and convulsions of nature than 
in tlie whole of 1000, 
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TO CULTIVATE BAMBOO IN 
AMBR 1C A 



The Japanese of British Columbia 
haves recently I egun the cultivation of 
bamboo on a large scale* The experi- 
ment is proving quite successful. Bam- 
boo roots are being brought in Large 




Dumbuo SCflffnfd: Manila 



quantities from Japan and transplanted 
in Brit is] i soil 

The cultivation of bamboo is very 
profitable in Japan, the returns varying 
from $20 to $!)0 per acre. With a suc- 
cessful cultivation of the plant in Brit- 
ish Columbia the Japanese hope to 
work up a log trade in bamboo furni- 
ture. Willow 3 s the best that can be 
secured in ibis country, but bamboo is 
far superior to the willow that is now 
used. 

Another industry which the Japanese 
wilt endeavor to work up will lie the use 
of bamboo for water pipes. In Japan 
bamboo is largely used as wafer pipes, 
and the growers see no reason why it 
could not be used in Ibis country. 

Bamboo stalks are very hardy. They 
grow from 70 to 100 ft, in height, 
straight and erect, with trunks some- 
times 1 ft. in diameter. The growth is 
rapid and the shoots will thrive in a 
dry, arid country with sm elevation any- 
where from sea level to to, Will ft. The 
roots of some varieties are edible when 



prepared like asparagus. Split bamboo 
is used for many common articles. In 
('lima the natives utilize the leaves for 
clothing, bats and paper. 

20 MILES OF WARSHIPS 



In seven lines, aggregating SO miles 
in length, the home fleet of tire British 
navy passed in review before the king. 
Every type of fighting craft, from the 
^Dreadnought^ down to submarines, 
was represented. At night, on a signal 
from the royal yacht, each ship flashed 
its outline in brilliant electric lights, 
while the searchlights played over the 
waters and upon the clouds. 



BIG STEEL CONVERTER 



Steel is made by pouring molten iron 
into a mixer or converter, where other 
elements are added and the carbon 
burned out by blowing air under pres- 
sure through the mass, The cut shows 
one of these giant kettles loaded on a 




Holds 200 Tens 



car for shipment. The mixer is 25 ft, 
long. 13 ft. in diameter, weighs 31 tons, 
and will contain 200 tons of molten 
metal, 

- — * 

Stock and grain quotations are 
posted every hour in the buffet ear on 
otic of the overland trains leaving Chi- 
cago. 
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New York 

Boston 

Philadelphia 

Baiti tijufij 



BERRY BROTHERS, Limited 

Vamisii Manufacturers 

Department A, DETROIT 

Canadian Office and Factory : Walkemllt, OnE 



Chkago 
Cincinnati 
St- Louis 

San I rancisco 



Send for samples of f inished Woods and in- 
formation On Wood Finishing and Home 
Varnishing* — Free on request. 



DEALERS EVERYWH ERE 






LIQUID GRANITE 

and the Fiome Beautiful 

Varnish occupies a conspicuous place in the making of modern 
homes, and Liquid Granite rs the most desirable, durable and satis- 
factory varnish yet produced for Floor Finishing 
and all other domestic purposes. & It is invaluable 
in restoring Oilcloth and Linoleum, 4* It is easy 
to apply and difficult to deface* ^ * 2 * Put up in 
cans of convenient size from }z pint to 5 gallons* 



f3l.ij-r.iji IP.' ill* i' «■ . ii ii Jri i* 
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populas mechanics ahpertising SECTION 




The demand for tele- \ \ 

graph Opemtars la great*. 1 r than \ 
the Blip p ly* I guarantee good \ 
paying pLigJtSuns fcu all my 
graduates, because my school 
\ X I* the only one gradhatlng 
thoroughly qualified tele- 
Wjm graph operators* Railroads 
luramhly prefer ** Dodge 
JO \ ScttoyL Graduates/' be- 
yin fL ciUW' ire ppoficlmiH 
J W.f^\ trull to man; other 
echoolfij my Instrnc- 

i 'WjF'.A \ turn are practical 
ti‘l«grapll Operfl- 
\ tom and teach 
/W \ practical t(rlc. 
' . graph?. Mitt 

'■4 I '■'■ V| - - la tt» only 

\J school 

\ • owvnlinK 

\ F Ai '' a build- 

lag 



Q. M. D<>clfj& 

dcvot*d exdu^ve]/ to the 
teaching of telegraphy. My u^9. 
methods* of instruction nre copy- 
righted. My te^t bonfc on tote. 'w\ Jn 
graph? is remgnlztd as gupertnr m J5 
atl others. Lfrlng exponeea la Vau Wa 
paral^oare retry low and ran be earmsl V 
while learning. Easy piymentg. Com?*- * 
poudenee lnstn.ictli.su i( desired. Writs 
mo today personally for lliiistratad drwrlp- 
tlve catalog and Into rusting testimonials, 
GEO. M* OODGC, Pres. 

DODGE'S INSTITUTE OF TELEGRAPHY 
Eighth Street, Valparaiso. ta<L 



Let there be Light 




RELIANCE 
ACETYLENE GAS 
GENERATOR 

MAKES LIGHT 

FOR THE 

Home, Factory, 
Church, School, 
Etc, 

Automatic Water -Shift — Water -Feed Valve 

Reliance Generators aro equipped with a rotary watur- 
Y»l re which, not beLng directly connected la the water feed- 
pipe conveying the water to the carbide, absolutely prevents 
the water from rearhinff the carbide until thin talve J-a 
brought Into operation, automat I rally* by the downward 
movement of tht* bell, which occurs when the Iwoum 
sufficiently low to require ait additional mippiy. This posi- 
tively prevents any want# of gue after llghta are turned on. 

WRITE FOR FREE ILLUSTRATED CATALOG 
Giving Full Information regarding nil 
fttylet of RELI ANC E GemerataWk. 



The Gem City 

Acetylene Generator Company 

DAYTON, OHIO 






20V. Down 



107. Per Month 

Reliability- -that greatest 
of business builders, is build- 
ing our business. 

We satisfy our customers and in satis- 
fying them hold their good wilh 

The determination to please* goods of 
highest quality, prices the lowest in the 
market, have earned their reward. Our 
11 business has fn ore than doubled in the last 
twelve months. 

We never sell a diamond without giving 
a written certificate guaranteeing its value 
and quality, and agreeing to take it back 
any lime in exchange for a larger stone If 
any other dealer can duplicate our stone 
at the same price, we will take it back and 
- refund the money paid, 

Goods sent prepaid for examination. 
Send for illustrated Catalogue No. 3 

J. M. LYON &, CO. 

ESTABLISHED 18*3 

71-73 Nassau Street, 
New York 



A SECRET 



young rnt-ij earn from 
$111,110 io $:RMKia da)" 
by tiisbillluir li u r flue 
p '|f p lu mi's 1 J l i ' rlVrtte 
fujlijU'-V offices, fftrturterf, 
c-ur. 1 1 1 1-4 ■ sh the fw-rretj 
Insert u Final l li 0d’' In 
jour 1 cm, 1 pujHi'r 
H i lit. ymu will ttLnV.il I a 
compile U'li’ph' 'tLi, L line 
up to ai) ftfi, for JHHiO, 
l Ii-’ji watch the 
H’e aitil you two roni- 

p ] li t « HIM 1 1 ^lis, S3 IMT 

atKiviECUi. fur £i.7E>. This 
is the grriiteat value ever 
offered, hh those 'phones 
_ .r 45.00 to the Tratlo . 
iver/sei fjuamub :ed for I yedr. A lay- 
man can Install them, trend f* >r '-ur 
A* renii electrical tatur >\z Ku. d-it's free* 

ELECTRO IMPORTING C0„ 87 Warren St.. New York City 



1 1 anally sol! 



N CREDIT 



“I won't have anything else 

says (he engineer -who has tried It 



i — 



t&fP ERFECT 

goiLER 



AlouTifacturctl only by 

THE RANDLE MACHINERY COMPANY 

1761 Powers Street, • ■ Ciucmcatj. Ohio 



7 * i I .-a _ U^Ahn It tij*» 




POPULAR MECHANICS ADVERTISING SECTION 
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Complete Baits Room Outfits only • - 

White Porcelain Enameled 18* 30 Sinks only 

SEND US 



$ 36.50 Laundry Tubs only 

$ 2.00 Bath Tubs only 

YOUR BILL PGR OUR ESTIMATE 
WRITE FOR OUR FREE ILLUSTRATED 



Plumbing 

Material 

DIRECT TO THE 
CONSUMER 

At less than 
wholesale prices 
you also save the 
plumber's profit. 

Send us a list of 
your need*. All 
we ask is an op- 
portunity to figure 
on your wants. 

We carry every- 
thing necessary for 
installing this class 
of work. Soil pipe, 
lead and water pipe 
and fittings of all 
kinds, etc., etc. 

All Goods are 
Brand New, High 
Grade and Perfect. 

- - S3 .00 

- $ 6.00 



OAT A LOG Mo, 3 A 

CENTRAL MACHINERY & SUPPLY C0. f 547-559 State St. P Chicago, LL S. A. 



25c. 



How to Make a Piper Boat— 
How to Make a Barrel Boat— Hyw 
to Slake a Water Wheel— How to 
Make your Own Fishing ^ackle— 
Temporary Camps usd How to 
Build Them— Permanent Camps 
and How to Build Them — How to 
Build an Imitation Street Car 
Line— Howto Mat ft a Water Bley* 
cle— How to Hake a Miniature 
Wind min— How to Build m Ice 
Boat — A Novel Burglar Alarm— A 
Mechanical ycttri'toqelst and 
How to Make It— Hrujp to Make a 
Bocrf-Blackl ng Cabinet— He new- 
tntr Pry Batteries - How to Make 
Water Motors — How to Make 

“A otkrgDe" C locks from IT p -to- date 
Materials— Le- tori nii a Co h : ic Dial 
—Howto Main 1 : a Windmill ot One 
or Two Horsepower— How to 
Make a Trap tor Babbits, Bats 
and Mice— How to Make a Small 
Searchlight — El top erf Many 
Kinds and How to Make Them— 
Jug Fishing 1 — How Co EX) Orna- 
mental Iron Wort— Ornamental 
Metal guards for Open FI replaces 
— Howto Make a Fpopelling Ve- 
hicle— Bow to Mate a Water Tel- 
escope— How to Make Paper Bal- 
loons— How to Make A Hecto- 
graph— ^ Useful Articles and Or- 

nftiuentB Made of 014 JRlcyoie 
Parts— Devices for Winter Spoi- to, 



Your Newsdealer will 
order It for you, 
or sent postpaid for 
ESceuts by 
THE PUBLISHERS 



A BOOK FOR BOYS 




MECHANICS 

FOR 

YOUNG AMERICA 



How to Build 



BOATS. TFA-ITB MOT DPS. WIND MtUS. SEASON LIGHT. 
ELECTRIC BURGLAR ALARM, ICE BOAT, WATER I 
BICYCLE. CABINS. CAMPS. CLOCKS, FISH- 
ING taocle. urn, imitation 
STREET CAB UNE, ETC, 



The Directions are Plain and Complete 






PRICE 25 CENTS 



25 c. I 



How to Make and Use Them — 
Coasting £tedfl. Chair Sleigh#, To- 
boggan Slides aud Shis — How to 
Make Hub-tier Stamp e— How to 
Make a BagtfageCarrter for Bicy- 
cles —A Water Can dlee t lek — Boy - a 
Hand-Power Auto, How Made— 
How to Make a Fair of Dumb- 
Bells— How to Rid Tour Tard of 
Cats— Howto Make an lAscl— To 
Light a casliirht without m utid lm 
—T hings a Bay Caa Make Out of 

Old Bicycle Part* — How to Make 
a Wind tTopeller— Photogrtph- 
Injr from a Captive Balloon— How 
to Make a Simple Burglar Alarm 
—To Make a Binder for Popular 
Mechanic® — Howto Make a Ham- 
nsock— KlccirLe ltat Lxtermi nator 
—How to Mato; a M l n iat u re Steam 
Turbine— How to See Through 
Tour Hand — How to Make a 
Wood -Turning Lathe Out of An 
0)4 Sewing Machs no— HowtoRa- 
meiTe Stains from Marble— How 
to Make a Turbine En.slne—How 
to Make a Load Cats non— How to 
Make a Wlreinea Telegraph Sys- 
tem— Howto M ak^rS* foy Battery 
Motor Lift a 10- 1 b. Wolfit— To 
ktruiffOirt Dry Batiedifl — woath- 
rirpriM.ifjng for Ten to— How to 
JUake an Electric Furnace Regu- 
lator— Kow to Make a Simple Fire 
AJuroi— HOwto Make a IfrillTent, 



Published by 

Popular Mechanics 

1 60 Washington SL 
CHICAGO 
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THE BRAND “OHIO” ON A TOOL 

IS A SAFEGUARD 

against inferior goods. “Ohio" F Tools ore the best money 
and skill can produce. They have been on the market a 
great many years and with the experienced 
mechanic the brand ‘‘Ohio'* has become 
a synonym for “Quality**' 

They are decidedly economical from the user’s standpoint* and well worth insist- 
ing upon* 

Every “Ohio” tool covered by a broad guarantee 

Our complete Illustrated C staled No. P may be bad lor the asking 

OHIO TOOL COMPANY - COLUMBUS. OHIO 



<£££££>, 



mm 



"• U, *,*- 









YOUR INTERESTS AMO OURS ARE IDENTICAL 



f 1 Irwja#* Pn vtiiflliP If PY' I? f/*» 



You Wont Practical 
WELL P RILLING MACHINERY 
to dovotopo that 

Mineral, OH or Water 

proposition ; wo ha vu it. OuaranteO 
It to work satisfactorily. 

Tell ur about the formations, depth, diameter holca; will acntl 

printed matter and can save you 

THE AMERICAN WELL WORKS. 

AURORA, ill., u. s. a. 

CHICAGO, ILL. DALLAS, TEXAS 



hydrogen gas balloon retains inflation 

FIVE LAYS, — A wry imereti ting line of experiment* buys 
fEnVnllj- lrf>en emii J uyt lmI by Prol, Carl Er Mye-ts at is Ik 
biiUiii'ii farm, nil if-! miles east of UUcn* They have hi 

view the better retention of hydrogen gas in hsUooa fab- 
rics, Hu- hiimlklrtg «r diH-tmlhig of hydrogen from one vessel 

tin another speedily without his*, a:nl the opera I bn t Jif 

captive bat loons and ailrahii^. for long periods, exposed tn 
all ynriciLcH of weather, gf.ua i und Iniil. Tiic extreme hot, 
cold, rainy day*, with wind and thunder aturms of the 
pa-^t few weeks, which wracked farm* and buildings 
throughout till* section, have been mlllted to test tlie 
balloons which have ku-en exposed outdoors almost <*m- 
utantly to whatever weather happened. 

'the ex tension of the i i*j > i.i f captive balloons tn the 
army, to which 1‘ro lessor Myers btiN contributed over a 
Ini] Hired, and (he la(e attempt* or the French nnd fiorijum 
goverTmienia (o make longer flights than two hour* with 
airships, have liomonstraied (he peee*s${y of approved 

methiHlH for I'ctitirdug hydrogen In bullion fabric*. 

[luring the week of .Tol? " a I M-. . ri-^-.-i- Myers operated 
ilk eta | ■ L I vo l • u 1 !■ on, carrying hundreds of paH sender*., ami 
concluded with a eii l hn-me voyage by himself mid assist- 
ant, landing sirt hour litrer, and anchor] bg nil morning* 

when the same balloon arose again, currying Mr, and Mrs, 

Myer.4. ivlin made a d-hout journey. Tilts CniUdnUollfl 11*1" 
of n hydrogen gas balloon during five day*, both us a 
r.Lptfvi' mid free, ha* never been fq LUiled, Since July d 

tbi* balloon and another like it have heen alniwt ctjii- 
1 1 nun Ity infix ted outdoors at tho balloon rurtu, exposed to 
all weather. 

On Mu tnlay morning, July 2f>, a motor airship was snh* 
stltuted, with which, tlic same evening, Mr. Coughlin, of 
Dayton, (X, made several (lights io learn 1 1 h control, fol* 
Tewed by three cut loose (rips above (lie ball rain farm 
plateau for practice. Tuesday evening the same airship 
in is ile several flights over tin" balloon farm ground* with 
Mr, Coughiln, fur further practice. Wednesday morning 
(he hydrogen from this airship wa» decanted Into another 
i if exactly the game pattern, nnd Mr. Cough I In, who had 
bought [ho former wlr.^lilii, left with it for ColltlPliUH. o, t 
where he expesda to n^c it for exhibition, ProteHsm - 
Myers' latest Jilrsliip remains anchored taitdeors At tS]+» 
lifillunn farm, os posed wtdiout iLariu tr^ the rain and thun- 
der atrjrnis which Iihvi- prcvii Mod since, which prove IIjo 
worth of this airship in ail weather. Al< hough these ex- 
perimentfl have been o|iun. fri"t» to the public,, none of tlie 
f Continued, up pag e 1 1 1'iA 



Home Benches 



No. 55 

Ague*! Bench irHhe first rtb^nirmnpnt 
for the borne sha| >. 

Bo sure you ^et tlie one with the 
Paw-Ci it Th reai led Screw, H I tik cs tt ie 
vise work easier and lasts much longer. 

GET A CATALOG! 

GRAND RAPIDS HAND SCREW CO. 

Ut South Ioui» St. GRAND RAPIDS, MICH. 




rurv L t u su ai'ttAftiifa /t v* 1 1 intn u ,m-a t tun 



1 1 * i 




tOO Gallons 

10 Feet 
I Cent 



_ Name. 

T o wn_ .,_. 



F airbanKs-Morse 



Domestic Water Supply 

Provides all the conveniences of city water 
works at moderate cost. 

Cas, Gasoline or Kerosene Engines lor all purposes from 2 Ij, | j. up. 

Cut out complete advertisement and send lo 

Fairbanks, Morse ©. Co* 

Monroe Street, Chicago, I Til. 

Please send me Illustrated Catalogue No. W 449 Ga fro line Engines. 



t may want.......... 



„ T b. p. tt>_. 

Street 

State, 



I 



BEWARE OF IMITATIONS 

Per <hr r«ii«{iii»a al dut tanaoen idviic ihi| 

Mfift'l I'licfi irebemj : iej i ? a Ltd „ 10 EddL. Li k e kltia'i 

Tbn. dm - * HOI Fhsk-t I hem IJria'i. 



CAUTION L * 1 " |lil * m 

KkhES k ’■i;Ss. tm 

1 u lif' of h<2>d I i^j — iji>r i i>- p*nii,lD< 
Lliji TUlUii tlrr anE> 

K Ifi* '< TV* nr*- i'iv pr'iduH ,£ >• in. J 

^Juncnt, ihiii.ii' <i .. ,.| ihH'Miil lilt.,. 




MATHIAS KLEIN & SONS 90 tHRKf”' 




Soma ot Hits ptopEe ran bo fooled senna of the tltno, 
but most people who uso n&ckSaw Blades arc not fooled 
long. After experimenting with, various Kinds* they 
usually Bottle flown Oh the good old STAR, brand 
wh[eh can bo relied upon every time. 

The star made In the right way, from the right 
stork, and does I ho right amount of work Lti the right 
time. 

Bond for Catalog s' illustrating our full line. 



MILLERS FALLS COMPANY 

27 Warren Street NEW YORK 



Mtfr 1 '! 
i*>‘ file? 
Adel he r 

rule lu-bim 




Tim re L ..a Cl.visqi it n'.vcflf n.Jji..viiM| f.j fit iny rule and 0 nlw#yp 
n-sny S.. lifer “r nfui: n m joijr pal* In^taBtiiioouily. I : ■- *»r), iiwLinu: 
1 1 1 - 1,1 It . -i -ru-rtf l - If* rj !i " ;1 vMlJfltfcs, talilrli 1 . ■ jijij- ij- 

dru-*. nil. rn - nt ■* I r. . i-htd. If'XTV JW K IF it ! umll* Hcii w ItEi. II. 

Sfc»l-J ,iir| . tiilf J- .1'- foe ‘i,v i j cur p,-w p)*jj R Tito 



Mr, J, T i MOYER, ! : Milford Square, Penna. 



“YANKEE” TOOLS 





PHILADELPHIA, PA. 



NORTH BROS. 
MFG. CO. 



ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
also DRILLS 



ASK YOUR DEALER 
TO SHOW THEM 



SEND FOR OUR 
YANKEE” TOOL BOOK 

SENT FREE 




CUTS BAR IRON, 

\S0FT STEEL QUICK 



For Repairmen, HlRi'-k^mlth*, Tinners, Maetdn 
Istii. and all Metal Workers who cut rods of soft 
fdeel or iron. A little wonder for strength, 
capacity, a peed and durability. 



“THE KID CUTTER” 

l’. i if; I y 17 Inches long ynd weighs only 7t» 
pounds. Uutfl bftr Iron or soft rl-h) i L i In. 

x : Id. round and under. For des- 
criptive circular and price, 
address 

G. N. & H. S. KINGSUND 

Box 1 5 , Ketsville, N* V. 




Armstrong's 
Hinged Vise 

sup the pipe Id sideways nut 
ctidMviji* and Have no end or time 
and trouble, M ad i ; of s t mn g mat- 
lea l do Iron, with fine -4 crucible 
Steel _f:LWS„ 

A vise like this will outlast two 
cheap vises mill will ntiE break at 
the time you need it most. Every 
shop needs one, W rite for special 
circular. 

Tile Armstrong Mnnufncturln^ Co- 

Bridgeport, CnuiK'illcuf 






If It’s a Se bastian, I f s a Good Lathe 

BUILT UPON HONOR -ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. 5,0^ for Catalogue. 

Sebastian Latbe Company, 1W Culvert SL, Cincinnati, 0. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 

SHEPARD LATHE CO. 

A1S1 W. 3d St* i Cincinnati, Ohio 



When You Want Anything and 
Don't Know Where to Find It, 
Write Popular Mechanics * 




6 . 



I, Ifltfle 



V MfJ.lL'* 



a. Nall HI* 



a. CmlH Ttnf 



4. Cigar Culler 



«. Wire Cutter 



< 2 , HiT.m# 

A. PtokAlf* 

14 dm Cvrbpr 
S_ 01414 B -' H t.Or 

I A MkAlAg wnm 
CtilrlAif Ei'iwlw 
IQ. Clair So* Qn«f 
(T lilt Er4i*r 
18 . 



VVM. C. HOCKING 6 CO., 1 52 Lake St., Chicago 



BUSINESS OPPORTUNITY 

Mon of UtLRlnvN* Ju [crested Id a new fluid fir uuikmg money 
win, flml In our |mi|irit<iTion what they are isrekmg, We heve a 
jy«w Pin ii in the Mall Order Line that will please those seeking 
a good in yi-qi rnent with larp™ profit*, A Fortunes lot the right 
parfloa. The F* 11, A Uteri Co„ 1 :H> E. 4 th St., t liiclDOatl, D 




ENCY PIPE CLAMP 

To Repair Splits and 
Rust Hole* In Pipes 

Mideof malleable Iron, nil 
n i res, > in.. to 13 1 n . Send for 
OATAJjQG ou Pipe Repair*. 

JVMES SUCRE* £ CO., MTr&, 

6ii Wa^liigton fit,, Chlcsgn 




UATHEA 



9 to 13 inch Swing 

Li Ft pr ire r fCS.CQ and up accord- 
When ready to bay 
Lathe CwtaloB and. price • 



W. F, & John I tame* Co* 
1DU Ruby St.. : t Rockford,! 11 



pawning I'vcnl* hiim been >ti- hcriulcit thua far, ns their pur- 
puf-o Isus been simply for osih'iLinotH of Instruction, the 
balloon fnruj tvc-ln^ the only InslllnlRm in tliJ-t country 
for thin work. 

Lnt or- -August 2. li?07. — The litm* storm, of wind, ruin 

flnrj lihit Which ulrm-k the Tnu I Li ^ ■] , futUi [Ills forftDOQD did 
iso harm to ibp new nlrshlp, n inquired to icsi Sis endur- 
afire. Not q puncture waa uiaJc by iTo- thousands of hail- 
of m1| sixes dii [ichip on anil re tiou ndl ng from the 
elastic envelope retaining the .still mure rlaaiic hydrogen, 
not a particle ol which was hist. Half an hour Inter the 
warm Inc aim. shine bad re-ex pn ruled the coutonls LvlikU lisid 
lieon shrunken Ivy (he ehllilng storm, and the jjas h«g hml 
now to lie allowed more spare whhln Its netting to a roll I 
possible rupture. This test Is regarded as the must nmr- 
veleu g in this line of experience, 

'llic ulaililb 1 JiSr!fi]l|} u Ntl t 2!!," did vef Used for fchle In 
Popular Meebanlm for Including mmpleii* hydrogen 

gas plant, wqs Hold to Ohio parties by t.’arl Myers, after 
demons- tmt Inn of its «|unlltles by the purchaser In flights 
July an li od nil. July Ml Professor Myers began nesting 
biff latest airship, ' L No, 33," completing It cm Ire, III- 
eluding i:as bag. net, rnr. motor nnd screw propeller, 
wJ lb rudder, August ]|i, mill truns port oil U with itas gen- 
pratjng ] 'lit ill at a total expense of Ss to Saginaw', Mich., 
where It was aswuibled on arrival and exhibited during 
ihe entire went of ihe Sern l-f’enlennial (Vlebralluin on 
(lie open grounds dally, ami in a do '»nc cut’lOnse dm in on 
the Mftcrnuou of Friday, August In a wind blowing 
IkVj miles per hour, all the wind previous to Ibis having 
been not less than &l to Mil miles i luring the entire week, 
iiini Innprai't Icable for airship fHghta. 

Tlie nseent wits very hnxurdewis because of closely snr- 
rounding electric wires of high voltage and high trees 
barring (he csEr to the leeward, which had to ht mounted 
at a steep angle. Professor Myers made the ascent fll 
0:150 p r in., facing | hi- wind a ml slowly drifting backward 
while ex [lending all the fur re of u 7-hp. gasoline motor 
and ftcrew projieller making 7fm reYolulloiu) per tnliiLtte. 
'nils did ™>t interfere with I be varloiifl evolutions e.te- 
cuted at n height ol at* nit So i fc, above the Saginaw 

f Coni lime d on page 1144.) 




The Good 
Old Reliable 
Work Bench 

That nerftr gets 

cut of -style, fop 
many yen rflihadu 
GJEclusiTely by 

C. CHRISTIANSEN. 702 Grand Avenue. cniCAQer" 



THE. AMERICAN COMBINED LEVEL AND GRADE FINDER 

e nTn p|hinri Utortethpr IVput AJ| prtf «nr1 ufto-iuls Msebiatei. Mjichialrt*. Carpmatters. fidekthfem, StoMai., Plumban, MiJfcwHrftaU., 
uUIIICILIlUC AlIVcClIICl liCw Hnoket S'jjmnriioifi, Trsck fi'rtmtD, Sarreyort, ATfhitrrii, Civil En|ita*in ibd tthgi* will find ikii *□ iflDlJS- 
pensahlk ihyHHTJoN. a civil rngikf.eh thjlt voit m*v have with tou at all timfs. 

The Most Practicable* Durable and Convenient Instrument of the Day 

lb MldiClan lu orilluaTT iiLKkanica.1 wurk lh« Aiiitncill CemLInej Ltlll and Ond* jfindfr Or ill <■■ i 1 > 1*- n I fr ren nf •vlfa^. la*, in.- 

OltI roseti, ]am rjfrr.n pci friiidt h inn, pl&eini of pim for .Jnsiiiitiic. ifciring tell of walar, nrltiBic 
gnda of hills for AutoinettlhsM, cultlhK of rafters, lay 



twlght of saj object, me. 
Apply *t to 



ng off Ahd IvaeliliB huddlnrt, pot tin [I 
Vfrilofor book of MDonilli. AiirQts wulud on liberal Unrit. 

EDWARD HELD, Railroad, Pa.. Manufacturer 




Pleaee Ifcnflon Popular Mrohankn 



rvrULtA.K ALKLUAi\ 1 L& ALH ILMll&liSlr a&VTilffl 
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Wood Working. Machinery 

Fool, Hand and Light Power 

For ripping, crnea-cutting, mitering. rabbeting, grooving, d»do- 
In#, borin#, sfroQ tmd baud edge moulding, bend in#, 

mortising, etr. Jin lit for bard work, ate u rate woTk and locg 
G«rTic«. Send tor catalogue “A." 

SENECA FALLS MFC. CO. WKil s » T : r. 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 



PERHAPS YOU hiv* aenr iteo this unique tool. It'* i 
vejulv time splitter—* treat fuel aaver: put* the beat right 
to the spot. There's no imokc, no ash.es* no dirt; * well 
tinned iron, just the right hest* Loosen one screw you have 
* No, 1 Blow Tomb. Get the Booklet; it* free. 



EMMELMANN BROTHERS MEG. CO., INDIANAPOLIS, IND., U. S. A. 



The "KICKDRIVE” ie for driving eU 
kinds of Light machinery by foot power. 
The following artiolee are built com- 
plete with the "■ KICK DRIVE”: 

Circular SuwJ* PulljhlniJ and 
buffLnjf Machines uudi furies, 

Gr t a 
Btjokltt 



BAYES SLOTKIN, 



B. F. BARNES* 
ELEVEN-INCH SCREW 
CUTTING LATHE 

Frir foot nr power ft*, wanted. Hfti 
[tower crow feed »nd com pound 
rt-St. A blrifdy J ■ Ltf h - r rurf e mild, 
urn tool, Waalsoboim jy 9 <ineh 
lathe, Descriptive circular* of 
each 3*tbe upon request, 

EL F. BARNES C 0 » Rockford-ID 



EYE BENDERS 

We mako ?in?id power bend- 
ora for for ml ns eyes from 
stock i U inch thick and Hin- 
der, Any size oye, T Inches 
outside diameter and under. 

WALLACE SUPPLY CO. 

pj H. JiiJEuLtau EL 

Gliiciijjn llllpcU 



_ . _._ nl _ , , - , _ _ airAMiiiiA A finely illustrated monthly manual UO publishing pr&cliunt educational article* 

E I F PTH I PAH 1 N rt MFPUiN r OD«ll branches of electricity and mechanise. complete direction* and work- 
LLLU 1 IllUlftfl HI! li iriLVUHIllil ing Hrtiwinpn for making ateam mil gufliYiin# fin^iniw, dynamos nod motors* 
furniture, wiring Instruction, wireless telegraphy, mechanical drawing, etc. Three montha’ trial, twenty cents. *T -00 a year. 
Catalogue of electrical and mechanical books free, f*. JM> Smipinn Publishing Clin u ftaacoti St., boston, Jflatia. 



fi/FK/N 

TAPES AND RULES 

ARE THE BEUT 

f«t SUE InlTWlEflE SUP rn ftULM Mi. 3 d 
m e f it rro/v tfuu; (?u 

S* LI HAW, HIGH.. U.B.*. 

*»»!** . [*>¥P‘GP. 



lenient 

Machines 



III# money In ranking: Blocks nr 
liricba, bare money on your build- 
ing*. Write lor circulars, 

Chicago Ckixent Stone MachdeitOo. 
North Chicago, III. 



STEEL 

BRASS 

BRONZE 



} BALLS 



BALL 

BEARINGS 



Pat. 

No fitting, just push them on. 



"Knlpe* 

10 eta. 

in stamps for sample. 

PRESSED STEEL MFC. GO* 

454 The Bourse, Phi lit) .* Pa. 



howto make money 

Imjci d today for our FREE hook aud 4wrri [■-* J ™ M*t*« 
tot] i n L" all atjdut lha |i-i.ifU» th*» can h* 1«a-lo in lh(i 
Tnanufa^lujv uf fuiif id* buildiBjj blocks, With * 
FIUJiClH HU3CK taACtllNE iny man of urd Luary Ability 

can raska fmm (.1 io lit a J*y K« cipiUI or BijmrU 

uure uwtajwarr. Jlmlding lihicki mn 4 * with the hintii 
Mm -hi lie hIi-LlT thi! horlin System IK ^nirMitcc*! dump 
linuf, (ncist pitKif, fine pwof ATid will ciot crack or 
cpiuthla, ITuntyjii'isiri* *fltl InLiliilat'd in your tavu noed 
your enling oijlr iii W'rila todjT, 

FkANtlS MACHINERY COMPANY 

Room i0„ 1 10 N- Sih StrwA * - St. Lnuls, II- k A< 



WRITE EOR 

Part Pay 
Terms 

Ideal Machine World 

Brooklyn, M, Y+ 



Lijrhtnin# 

W reach 



Lira, I Icol fiJT fllfcClLUilM, DDldjUltllHintRi U'orkfl [n plrkCW [nscccwthf* 
with ether wrcbt'liEi r Hlfuni; anil nlursTjIc. Hailad f>OAt|iaid. 6 Jricb nickel 
plated S4 ^|)U, T inrl'i A inn'll tWr, 19 inell USt. Mon rf Inek If net 
«ai inf aetc rr. s? Lr-Ts 1 ,-n- M.tM-rHTriusti m,. jamkstoww, W- ir_ 



LSSTUS 



THI 

Haho 



Pleufie Jfcnitcm fetpufar Mechanic* 
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WATERLOO VAPOR COOLED 
GASOLINE ENGINES 



The only linr mntrti ^ i[>nr molcil 
gasoline tfUrhii' an Ltiv world. 

Absolutely 
frost proof 
aud cannot 
freeze. 



T* 

M*r It, lKfi 



The klncrof all gasoline engine**, Our cat a lop will toll 
you all about them, also our power Ftini sweep food 
grinders. Beod today, 

WATERLOO GASOLINE ENGINE CO. 
1021 Cedar Slrctl Waterloo, Iowa 
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MARINE MOTORS 

Pn-itiwlt ttifl i-lnipl^frl, 
tr-l i fi(1 iii ■• I in'H'iji'ful Ivfd. 

'• y« I ■' 'liar . up fiFlh’i'PH.'" It ' 

nml Ik^Iit *Hd HsiieLraS 

tLjh nuy “Chor ri* any prlcra 

Reversible — No Cranking 

tn Va.Lt.ES o.f'F raid* EJiyHe-,! (xrvlfl malarial 
ill rmipjLfiH t riiiv lin ml i ■ I hi NT I I. «wri* f. w 
pt4r0iH«ni *f liny i! nf i 'etiinl Hoes ntd RiM- com 

jlr-Tri »»l “-T Jijn.ii .LH .,1 „ Iwliml II |, ]«,' I Fm tm,; 

e*.t anil littvrt i‘iillr|iL«tE btrtnry in 111 I? hi I p .1 hnHA . 
(■■an you affnftl i.l ink,, ^ )i nn i"e*. t,t twijf on any 

nlliiif tiiMjLr 1 Prill' id nli h|i-* HtVrjfllunL- riB^y 
i.,r insfUlUt^c ■inr.f'i iffnilmd Link hihI l> 1 1> 1 r> i: 
Uianis iii* 'Bin - i u* iJi^raiUi. j ijir’ 6 ■"* c| all aim FiiEE 

The Ciitllc PerfeciiiiD Motor Co. 

iJII BKV’ijpiD A.I-B . L't Ih '::, kIl u. 



Please ifenffon Popular Jloc/tcmftst 



— 11H.PA58 00 

Look at the Neat Design ! 

The fin eel- little m U. P- 
Engine. nn the market. 

Haadaomely tin- 
lihad. 

Bore 3^ inches; 
stroke 3 incbPi 

Theesenglnos win 
develop over U H. 

Write for 
OftUdo# "P" 
of l J i to 16 
H.F. Motors, 

AM E. RICAN 
MOTOR. CO. e*u cuike, wis. 



(Cun tinned from page 1143,1 



rlier :nal the punks nn pitch *ide r the rivet being CTW*e4 
teLir Hines, tiuiJ u Lauding safely found about six miles 
i.wuy ni t i>. in., wlkeru the airship was safely anchored 
under uli!'] t it nf it liluU einluin Imient uutH the wind went 
down nnd the full mk)od arose tn light the return to 
Haginnw, where the ulridtitF easily resumed Its former 
local in u at It m, oh I It* i he carnival ivas utlU In prog* 
rein. During .So. turd ay the airship continued Its exhibit in 
a fierce wind, fully tulluled Dll lure «f Lerisoon, when it* 
gas bug wjih emptied and packed within a npuce of about 
2 ft. s n n are, It* car form lug a not tier package 20 by 2o by Ifu 
in., anil Its friirae or keel bti ft. lung reduced by Lelescop- 
Ing wlthip to fyfhl a ruck .S ft. Dvrsiy by 2iJ In, 

triangular secllun, weljfhlnp only 112 lb. All left by rail 
Saturday, u td m. train, arriving ut 3*'r:i n k f«iri , N\ Y , t the 
following noun, Theae fuels fairly represent the possibili- 
ties In praetlee with the new teonjir jilrsliip. "No, 23/* 
"Skidd oiF," ii lid the eedlpap of nny previous Iimhh In 1 1 1 i 
line. In every way, 

August 2d 1‘rofeaKor Myers began opera M uk ills i man 
paswnger airship as n captive, carrying paBseugera during 
the entire week, ending with h free ttight Sentemher 2 
ut Racaodap Park, tSIoversvilie, N. Y Coatrlbuted by 
Er G>» rrablffWl. N. Y 

1 t I — 

NEW CHEMICAL ENGINE FOR COAL MINE FIRES. 

■ — Thu Delaware, Lackawanna it Western Hull mail Is 
using a new type of rhendoal engine to fight fires in its. 
anthracite coal mines. It Is mounted on n iruek, which 
Is nf the same « uugo as the system of mine track* and 
js hauled to whenever a shaft Is nn (in 1 , by att electric 
mine locomotive. 

When fighting a tulttc lire whh water, suffocating gasas 
are foriut'd, ivlilcb drive the firemen itway from the flames. 
The chemicals nf the new engine form very heavy gases, 
which cling to the floor and bhtnkel the ft antes. These 
gases are not exceptionally annoying to the fireiuen, who 
cun a[i|iroacli up tn the tire line and ibuij do more effective 
work + 

0 - W ♦ 

‘■aUESTIOMS AND ANSWERS,"— Si tth edition] si*?, 
Si I In. font ft Ins all rulings of the American Kail way 
Association on train miles and IrhiJn orders and all aues 
lions on train rule* and train ardors used In examinations 
and thdr correct answers. It is m valuable lawk of refer- 
ence,' — Train nieptt trhers 1 Bulletin, Toledo, Ohio, 



THE BEST” 

which no eanfl 

The Clipper 
Water Motor 

We> do not claim It THE 
C H EA PEST, but we do 
claim It THE HEST, 

Buy ono for the boy and 
watch him "got busy. 11 

Send for circular with full 
deacrlptlon and price, 

L, E. RHODES 

HARTFORD* CONN, 



"Best by Every Tesf 

— U , S. iioc i Iie}njrt 

You tako no H*k in buying an Olils? En- 
gine, because you art? protects! Iiy the 
Ptrongest guarantee mmie l>y any tngine 
iniikor. 

It is 1 1 te lowest priced good engine made 
by a factory 2b years in the business* 

There an agent near yon to Fee that 
everything is right and kept so. 

We have a liberal proposition to anyone 
wanting a good eugint^* 

Bo sure to write us about it before you 
buy else when 1 . 

Bend for our catalog showing Type A En* 
ginea, 3 to S h. p. ;tur] Type U 8 to 50 h. p. 
for gasoline or distillate. 

OLDS GAS POWER CO. 

Malm Office. 'X2t Chcstuut fit,, JJa lift Lng, Mich* 

Bofilati— JW*r!l W ashlu ctoTS Bt . N 

JtiTH|j(l37] infeoEi — 1£| V ii-.li m c tti u fjt. Ph lladelrilil* — I? Ifl MuAct tit, 

Kil l HIM Ho, 3 iwas lllh Et, dljiaki, NeIj., lut/i Kituattl SL 
hfincoaimtii, taiBu., au s. PtobtSA. 



“GET 
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The MAJOR Reversible, 
Valveless, Marine Engine 

1907, 1)4 H- F. t S3.1.I5, 
only. ftew features^ 
engine, stronger,, mom 
horsepower MAJOR 
em^Stn* cun 1>& UtS6di 
for stationary writ, 
butlt and sold 
oukIuob last 

year. We am burnt mg Ifl.ocm engines this year, from 
\}i H. P. to 20 II. P. Write at once Lor our 
special Inducement to one agent In locality. 



/or new 1907 Catahn/ue 



Detroit Gas Engine & Machinery Co* 
28 E. Congress Street, R>iUrui1, Mitli. 



SKIDOO! 

MARINE ENGINE 

The 2-CycTe-FlTizinfrSensation of the? Yew* Kn tire] y new anti 
improve d des ign introducing many e^elusivf* features, Runs 
ou Gasoline, DLU] 31:*!*, Kerosene or Alcohol, 

I O actual Bare *i 

. H, P* Engine 

COMPLETE ENGINE 
WiCh Fresh Water Boat Fittings, J39.90 , 

With Sail Water Boa I liltlngs, S43.IOi 

Fwi f . NiriHt Jh-n.-rtul, nr.a mlUM* 

feincirifli'f ![■! hIau vu rnilli. nritri i/amie,. jk'^- 
' tn'iri.(. 1 if l-l |.1 jfij f( Liurvp l| , wiilt ltiiH'.i, fi In 10 
rn'lp*i |inr tl'iipj-, KtevervEMm. ciiat :■ ■ i 1 1 R I i || irnl of., 
vri r r f ’ ‘ ,<e ' nl *f iltlbtf tndtlrrkn • |w;.wr-rs; H ecotn-fiii, it anil 
1 Ktt. piifi*.i'.inn,-.t l .aci.’ fire, Soli! iib dr r S-yr.Gouantee. 

Belle Isle Motor Co*, OspL OETROIT, MICH. 



Tati. 

flrtld. 





MOTORS 

Eor Marine and Vehicle Use 

Williamson Motor Co. 




i% to 60 H.P. #,ir "c*& } 

Expert mental Work Solicited 

8-1 2 S. 39th SC, Phils., Pa. 




REVERSIBLE 

MARINE ENGINES 

IK to 30 H. P. 

Send for Catalog, Prtoea righL 

TERMAAT & MONAHAN CO* 

Oshkosh* Wii* 




The CROUCH 

marine: motor 

Tho name ii^ui&ri quliity. 

Auk for Catalog. 

THE CHAS. P, CROLCH CO. 

CHICAGO. U. S. A. 




THE MIET2 A WEISS 

OIL-GfiS ENGINES 

P i'.i'm:trv, Itol^OH. P* 
Marine. 1 t' • WD H. P, 

Over H. P. Id opoTatlfyJL, 

GEN UK A Tap SETS. PUMPS, 
HOISTS* Etc. 

A IIIFT7 i*a-ia* at. 

« mici&j J,> w York 



When You Want Anything and 
Don’t Know Where to Find It, 
Write Popular Mechanics. 





Cues Reverse dear 

Jftrr reiser to the mvr.jihP prvfdUi 



Solves the 
Reversing 
Problem. 

ahsoluie control o( the 
Tiocur- boat ■.tall times, 
to 80 H. P. -SIS to S00. 
More nude and sold than all 
other re verse gears combined. 
Catalogue on requen. 

smmRmm't, unit. m*h. 





High-grade MARINE and 

AUTOMOBILE ENGINES 1^9 

2io30H.P. 2 and 4-cyole, I 

latest irti prove monta; best mi- A 1 

teriat; lowest prices. Alioigll^r 1 Jfl 

eastings, with drawings. ■LJufl 

Stale your want. | 

HOULE MOTOR WORKS. W ^ 

680 East St., Holyoke, Man, 








. &3m* The ECONOMIZER 

* carries any load up lo 2 h,p. 

^3Hi9s-Ji That name mean? someth I ng., Five? 
TkjMB »' y^rw^wiUtfaiirt ir* s singled 

j Untl customer, rm aiw wmimhine, 

^ Jl _; j l]L l ^ p tlie^eiKflTie — u f t Hhuddy 

Address, 

H. L. CHAPMAN, l.iKk liox 5P5, Marcel In*, Michigan 






i - THE VICTOR MARINE ENGINE 

^ Ii4|. P. ip It 21 1. P. 

E 4 J Thu Endue yr.ii fonvG }*if?p T r ** ll ' n t! tor; Fnfg, 

Null HJI-L 1S(H:c)c!-a.. A new am| |'urft.rt 

* A ^ ,ir * 1 IKstlnutlr naw and pp0minehH»V 

R. S.H 1 Li ,17 *od fertile 31.. E . Dctre it ic h. 






J&L GEARS 

^Pj^RJpP EXTERNAL of all kinds 

Ask fnr Catalog 

Grant's ‘'Treatise 

- J «n GEARS'* s dollar 

Philadelphia GEAR Works, i»c. 

Tth and Cherry Stm- si it Phllpdel phi* 




J.14D 






DON'T BUY QASOUNE ENGINES 



Until you taTwtlnate 
“The Master Workman" 

It inroHTjlinder pawling, kjflrt*- 

HH9 or *lcptl?l flnfitog, Fnperiflr fa) inj- imp Cylinder iip^Ltin- T^TnluLlOpizIrtf tKva'gr, lla *vi:r!il and Intlk arv (lail' that ftf v-i ci |?3w Cjlmdur wiping*, ^ith sren(flr 
dunbility, Costs Lots to Btiy-Uii' to Kuo. tJyLcklj-, wusilj p[*rtoL IkbiniKi pndiciilly OnrCaKn* llittply inOuntod »□ *tij wo^tm. Uii » DJ-mlMMiion 
bOrtoblD, attltoiiirr or tm-tion tajgint: E^bitb*- foi Cataloivs, __ 

THE TEMPLE PUMP CO.. Mfn., Mt d-h^r timl Itttti Sts.. CliLcuiru. THIS IS OUK FIFTY-THIRO YEAR 




c^or- 

ri (fitted* 

Ifluft, l rtf 
K. 

Ekwenben: 



OPERATED BY WATER from Ordinary House Pipes 

Motor* For every conceivable purpose, adjustable every way 
while nnuliif to tighten belt 

For Household use, for Sowing MflctHoas, Washing Much inns, (hums, Egg 
Bciaters, ColTee Mills* etc. For Jewelers* Rakur??, Btilctonrs* Rarhers* Rlauk- 
smiths* DmffRlrts, Domtets, Physicians anti cverultwtj/ MfJioiponto frtaofe time 
tfrui LABOR* Circulars gratis, Copyrighted booklet id cents. Agents wanted* 

— *^nd /nr jrtices — 

A. ROSENBERG MOTOR & MFC. CO.* Dept. PM, BALTIMORE* MD. 




No Better Ga> or Gasoline 
Engines made than the 

FOSS 

ENGINES, 

Simple, Substantial* Effldohi. 
C alaluu f m request* 

fan Gasoline Engine Co** 
Kalamazoo* Mich. 





Slant 

Gn&nmtted for On# Year, 

Cur Free CaEal og tl k worth yoai having* 

Sc-ci'i Itt -Crnli In *fcini|Kp fur pur hock 

VijiariMlnn. ] iv«t.tlhf i->n tud Ujiorrtwm 
of a Mutor. ' 

UNITED MFC. CO.. DETROIT. MICA. 




BUILD YOUR OWN MOTOR! 



focapM# Beta r.f Ca^tiups, vritti blue print wofk< 
inn drnttinKT, fur jUur Jluta, LaiijiiIl or luhir- 
Cycle >Jnjinei, 

Our Remarkable Offarl 

C-Artoil Tlrafca Hew* f'pWeT — £ Cycle— 5 Burt Eh- 
Ifsii-r. $lutl Coui|>[<it4 With li'r»K,ritf. IT'S 
liUUrcAJiTEJlir Wc- ifl]l Blue tvini Working 
Drewiq^s— ■* or 4 Cycle. Stud, tor Catalog* 

THE CtPflARpT tfoTOR CO. 

2Tih Street, fahnir Dauphin, PMlaiiilfihla, fa 




GILSON WFG. CO. 



goes like sixty /K a a 
sells tiKesiKTvJKf^fl 
sclls Foa suetv^*' 
imuimuna GILSON 

GASOLCNE 

ENGINE 

'orPunnpini!, Cream 

h^SepatuoTi, Chums, \V jjh Ma- 
^kinea, ek. F 22 Z 7 EIAL. 
m AltifdrCiilalaf all -area 

2ts liit 51* F=rt Wa^U^la, W«. 



THE PROPHET NAHUM AHD THE MOTORCAR, -A 

German humorist quolou Nahum 1., v, -I. hi Khpport '-f bis 
ron I tuition tlm I the Hfipenraiice of 11 if motorL-ji r i.-i prophe- 
sied III the islMi*. Tlie verse En gin-si ton runs bh follnwiLL 
"The {harlots Hhall mge hi Hue utreetH. they shall Jostle 
imv sign in^t ih* 1 other in (he broad wavs; they shall seem 
1 1 lie torches, they shall run like llghinlHgg." There Seems 
in he a I unfit <if murorphoblum nbout the EUtowhlte, Judg- 
ing by the former part of IjIm prophecy, but he pets home 
inferably iu‘ll iii th* 1 la'Mer half. — Motor, Loudon. 

# — — 

SAFE FERRY SERVICE,' — It Js eslEiunlfd that during 
I he fcriy years of regular ferry service across Sun Frnn- 
t’isco Bny that 3KM 1.000,000 passengers have Wen i-an-M. 

1 hi ring this time Imt Ihree Htph have Lmh?u lost. The 
monthly average of jmsseugers now being carried ia above 
the H,0UtMKLH> mark. 

♦ » » 

LIFE-SAVING BOATS.- In all tin variety of honta 
larger than onllnury skills and rnwhuats. which arc in»t 
emlHiOirar.fi, I he tlfe-savlng service ha* 6H0 In ominlprlon. 
Two hundred ami sevenly-peveu are ripen surf YkuLk, 2o-i 
self- ha ling surf boats, 12 self -baling and self-righting life- 
iHiJits with cento rlaiarrls, nai] rtk3 iiara; tu .iiairlci and 
Ptatlt.n supply IwatH. 7 Relf-ballng nod self -righting life 
tsvats prufKdle.l by gss.iEloe, salts and rmrs, 7 power surf 
iwiats*. s other power bouts or various kinds aud 2 flow ilea 
staUon^- 

*, ^ 

SAYS GYEOSCORE WILL WORK,—] notice »n ankle 
mi gyroscopea in the September number ipage fiHIb which 
Ih evtdeoEly a mistake* In the lirst plticp. gyrOneoplc 

action dtie* rrn depend on centrifugal force, hut on inertia 
nud it will reals t any foree i either oaeillating or revolving) 
which lends to disturb its plane or mtmiun. 

Twenty years sgo the gyroscope wjl^ success fully ap- 
plied for inking astronomical otiservation ut sea and 
anyone may enhiLy observe its action by trying to change 
t Jie plane of rr tat Ion of u rapidly revnlvlng bicycle wheel, 
it will lie found that n wheel revolving in a hurfxonial 
plsne cannot ho turned st> n* to revolve in a vertical pi fine 
without expending considerable strength. The lower end 
"f Hie shaft muy be a fixed hearing or not, hut the results 
will be the as me- — E. W. Davis, t’h IcJigo. 

» « * 

ENGLAND'S GIANT CRUISES.— The British armored 
ctuker “Invlneihie'" w«s roconUy launched at Elswlck 
-hi[iy h fil. It Is one of n trp,. of tlie largest crutsera iti 
Hie world. Their displacement is 17,£hi> tons and their 
length fhjit ft- A staved of 2,7 nm mlleH i?er hour will he 
obtained by the use of turbine engines- The armament is 
very heavy, Including four 12-Jn. guns. Strict wccrecy 
about the details of this vessel were observed, by orders 
of the admiralty. 





If your water pressure Is 25 lbs. or over* buy # 

WATER MOTOR, 5-in., $2^° 

Larger Sizes Proportionately Low 

Attach to any faucet, and will run f&o* lathe, sewing 
and w milling macbtno, nlr tomproe«or, 
etc .* etc . Reliable agornts wonted . 

* SAMPLE MOTOR FREE 

to the right person In each town, 
Writ® for terms, stating wafer preesure. 



ENGINEER 
WANTED 

to aend for catalof? of Indicators, Re- 
during Wheels, i'lunlmeters. Address, 

LIPPI NCOTT M. S. CO , 

Newark* :s :: New Jersey 






HORIZONTAL AIR-COOLED MOTORS 




1% and 2 x A H-P. Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump- 
ing from well** Will work 
against 150 lb* pressure* 
Gasoline in base of engine 
or outside* Write for 
agency* 



41R-G00LED MOTOR CO., LANSING, MICHIGAN. 



plgoje Afenfibrc Popular A/ce ft arm's 




30 HORSE POWER, 8 CYLINDER 
WEIGHT ISO LBS. 



Airship Motors and Engines 
for Mechanical Devices 

Where light wight and great power are required. 3J4 
to 40 horse power air cooled motors. Larger motors 
to order. Send for Catalogue G. Ottr motors have 
been adopted by the United States War Department, 



G. H. Curtiss Manufacturing Co. 

Hammond tport, N. Y. 




YOU want TEm? Path tinder 

no matter what 
other iserLodlealM yon may read. 
It ‘'(ilffcmi"— eprl^litlj'i in* 
forming ineplrLti^, etitiTlaJnttiB:, 

f et tllgntfleil anti sane, ho axe to jrrind. A iioo -partisan Ulus- 
rsten weekly from the ‘Nation’s Capitol for the Nation*- lfith year 



THE 



ay BTowT.n. 8 eiu 1 fl f"r 1 year. 

PATHFINDER. :i 



Or ti^t It 13 wee hs for Ufa;. 

Washington, D» C, 




fFHt* 

to-day. 



Metsinger Auto-SparBer 

Starts and rone 

GAS ENGINES WITHOUT IATTEBIU 

Ho other r hi , oap doit iraepGtwfnHj 1 for 
lack of or i ki mil patents owned n> us. No 
lwi-t motion in out drive. No belt o* 

swi tch necessary, No hat Ser ies whra teftr. 
for make and tmt or jump « park. 
Water and d uat- proof. F til J y an aranisod- 

'MOTSINGER DEVICE JHFG. CO. 
1 28 Main St.. Pendleton, I ml.. U. S. A. 




2 ortJe 

3 port 

16 8 sod 12 H. P. 



Ea#y to at art. OptpIop ful I 

power. Hun quietly Mid 
smoothly. MnLhinpr "trap- 
py" |n their apprarauce. 

NdthiH(l complicated. Not 
a “cheap 1 ' motor, hut a 
low priced oEie. Write for 
catalogue ami prices to 

STOVER MOTOR CAR CO.. 

Freeport, 111. 




AUTOMOBILES $ 1 00 AND UP 



We will mall our I ante Illustrated Kargslu Sheet of new and sELghtly used Autnrnobtioa on 
receipt of your name and address, Tbls sheet shows accurate pbotograpulc views of more 
than SO AuLomibileg ottered m low as |M Write plainly t* 

H. GRAHAM AUTOMOBILE CO. 

Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL. 




The Arcfrey Vehicle Washer 



Washes carriage or auto perfectly. 

t its- any lo*e* Wcm't scratch viciihiIl — B it splaafa i n i: — 
Dry ]ianJ»-Dn cluth-eo. SuLM Iu-jlm— | 3 ,lhJ fraiuid, 
l?i?o*Cot fiee. 

AKURfST VEHICLE WASHER CO. 

1 ii» A«Id St re cl KlKJlKiTtH, W, ¥. 




“Hercules Detachable Cover” 

Tbp most wonderful invention fn the Auto- 
mobile Tire Industry, Agents wanted 
everywhere. This Is it big seller. Terri- 
tory being rapidly taken. Write today 
for booklet a n,d prices, Special Induce- 
ments to dealers and supply houses, 

IKE REPUBLIC RUBBER TIRE & SURE CD. 

449-451 West street. N. Y„ City 




“Rich Spark” Plug 3*sST price si 

COMPLETE SLlCT&IO LUiFT PLANTS. OtKCULARfl FuK*. 

Richardson Engineering Co., * - Riverside Place, Hartford, Com. 




THE TURNER BRASS WORKS 

SYCAMORE, ILL. CHICAGO, ILL, 

Manufacturers of Marine Hardware and Motor 
Boat Specialties. Sole Manufacturers and Licen- 
sees of Harroun Auto Bumpers, Martin Alarm and 
Reserve Valves, Martin Gasoline Separator and 
Strainer. Write for Catalogue No, 28 , Dept. I. 
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SAVE 30% TO 100% 



Save Your Burnt- 
Out Electric Fuses 




Have them refilled by us, thereby saving on the cost of mftint 1 Dance of your Elec- 
tric Ligating or I ower System . Repetition orders arc apretty stood indication tha t, 
we satisfy our customers. Can we not Interest yon? Wfi take orders large or 
small. I t makes no ihifnmnee what the number of fusoi lu any one capacity you 
bare, whether It be only one fuse of one capacity or fifty of anoth&r* wo take them 
In any quantity making up an order. Give ue a trial 



E W. SNOW & CO., Office and Factory: 1 87 West Ave., Rochester, N. Y. 

SEND FOR CATALOGUES No. 7, JUST OUT. 



Current When You Want It 




Y^u -caei li tiro 1 (Tuition currant fjir yrv.Lr fuHo- 
Mr i! imIj > r I ^ -nr al jliJ-' lime f 0-r EltFft- 
log, rnrminig 4 ■! rurn* fry irii-tailhllK Ail 

Apple Battery Charger 

Attulied <■ ■ fti r -rhp't"l of engine, it FenenttB 

rhtJiitjii fin-i-L-ut t'p kc^ijj jttiirafe luitteriefl at- 

u ii tip ilmr.vil n r. ■ L V' |tiii.ii|lj|Jni!l£i:1.rk' li ufrti, 

Srfi.-.'ify Ifrii Mil Mil nil y.i.ir ;i iLmri.'l.ilis tir-ni 

sii-l bUi tid-jsjir r engine 



THE 0AVTON ELECTRICAL MFC. CO., 179 SI. Clair St.. Daytsn.O. 





WHY HOT STOP 
YOUR TROUBLES? 
A “Wizard” Tubulir 
Does It. 

Armufure Incased in 
IfATEII-PfttUU- 1 non- 
cxuroding brass tube. 

ACL brass screw*, 

PHjUdh, Bolt or 
O tsTif rilor drive* 

Ennh holders mntmd 
without iHuatiiiig wn 

All pnrts polJdlurd bran i. 

■Contact and Jump Spark. 

A TBTAL WILL OOSYIBTUA 

aiMriMt- LVIr. »* Mi.il.f M Inn lu 

U£BCt'LE3 ELBCTlilt 
30 DAYS’ iREE TRIAL. 



M'.*1 t-"p= !■■ *i*l Mtipi'Kin? ’ll Piji.pt* ** i in 
Cl+T4fhL± dm «-■«, vlillk tliM rrlM UhI l*M. 

art i. m t jmiuhai'oli^ did, 

724 Long-sdAlo Ave. 



Eldredge Battery Volt-Meter 

Reading 0 to 3 Volts In fa Divisions 

A convenient and nrw'Ucui Instrument 
for ttiisHd wlm iu?e Primary and Storage 
Eattorlcs. Its range wilt cover two cults 
«( primary or o ne cell of storage battery ; 
Je DEAD BEAT 111 It* reading*. Non- re- 
movable nuts ob strong uuulAct ihkk, 
PriCB 

EiDGEDGE ELECTRIC RFC. CO., Springfield* Mass. 




REID DR. DYKES’ BODES OK IlHONOBiLES 

hikes seduced 

OR. DTKE.S' “JHSHASCS OF A TiA ISOL Ifi f JiUTO 
AMD MOW TO CLHK THfcM t& |*p",, tf.H 
Wj iltHbrital. Pkii ■ .. .41 

OR. OV At f "A Hat OAfvof TM£ AUTOteDBl lE 11 
7M tom. UUjr Jtatr-I, l Pbcvt ;?rwsi ttpr <A nn +1 -SO 
bJih t »Wni1r tarn. Pi** 4 I 

II tfirtpi »*oi i Mr* l il one#, jwlc* le* both if TO 

Till Phoenix Auto Supjty Company 

3393 flUTE SHEET, Si LQUI3, MS. 




A WEST INDIAN SHARK STORY.- Accord trig to u let- 
ter received from a yuupjR sailor m Si, Thomas, In the 
West Indies, the harbor there in troubled with fhe presence 
of a number of Nlinrhn nhlrh, oxeppt In shallow water 
iietir cJje- trlion?. are a hindrance to bathing, which is 
deemed neeesaar.v s] siring t"E weather. Tmj negroes were 
recF*ntl v do i-4 mretl by shark*. am] the i‘ni;liiMr of an Aitler- 
Icon training ship anchored ar St. Thuumy hit v |xn rht- 
idea ijf killing lUe NbutliM by rennh "T dyiialillle. Accord- 
ingly ii ki I i-i hi iiwhitPK liiMnh was hultod ivlth m n-lU, niece 
p if hqron in which was concealed n dyiiamlte cartridge, 
tvllldi Asan conneeled t.v 1 1 h elec ! rlcal condtirtors and art 
Igniter, 'lire hjtlt was lowered Jnlo IIie- svjiter by *l Hirong 
rope, it n-ii Hie rither end of the wire** eniineclcd to a bat- 
tery. Il was not lone before n shark 12 ft, long made lt^ 
a 1 1 pea ra n ce at the stern of the ship, when it turned on 
icrf back and the baft was swallowed. The Hhark killer 
switched on the enrrent, jimi slt (Ilc hiihlr inorucnt the tils- 
im- inhered |p|eevs of the animal (lew into the air with u 
■dm in nf pater. In ten days no fewer than eight large 
sharks wen? demroyeil in ih lk manner. Encouraged In ilits 
way t In.* i’nghieor (uiflcavorcd to kill the animals hy electric 
shock, A thin cable, which wan capable of being rore 
Tioi'H’d with a llghiiiig circuit oti lautril tihe vessri, n-as got 
reioly with the hook at oue cod, and haying the usual 
r t ii'T'il 4-r Unit AA'htch ivns h>TA'erE i d inlii ttie -h.?el. Tllfi 1 other 
end nf |]ie r-ghje. nwirdlng to the story. w:lk itIjiociI in 
connect tun with the dynamo. A large shark noon pulled 
at the hook. Mid a (-nrreiLf nt IN Hi yiplts Avnfi PCllt tlirough 
the cubic, tint tilts' only made ihe utilnml lush the water 
With fury. Il WaB possible to raise rhe pressure- to T-“N 
volts, and when flits hud been done the shark hi hi it out 
of thi 1 water uiniM-st vertically, and then fell dawn motion- 
less and dead,- Elec, Review, Loudon, 




New Gasoline Submerged Propeller 

Lightest, most practical, easiest appltel «fancl most powerful for woigtjt}. 4 cycle Gasoline 
Mol or Propeller In existence. Can be attached and detached to nay boat In a moment, 
and < j an he raised or lowered to run In shallow water when necessary. "When In operation 
the engine Is entirely submerged* the water In which It operates forming the cooling 
jacket, which is a most effectual one. It Is fully \% H. F, and will propel a 16-foot boat 
at a speed of about 7 miles per hour. Can bo operated easily l>y any boy or girl and run 
fori day with I g niton of gasoline, but the lawk on engine holds only enough for a little 
over a ball day’s run. Write for Catalogue “L ft for full description iind price, 

SUBMERGED ELECTRIC MOTOR CO. 

L. W. PIETSCH, Gen. Mgr. MENOMONIE, WIS. 

Chicago Office, 1229 Michigan Av«. 



i 
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Everybody is Talking! 

WBT or DRY 

“ DOLLAR " •'LIVELY AS A KITTEN!” 



About the 



Storage Battery 



Cm VAIL CHURCH 

3 B 0 Llvlngmf&n St., Br&oktyn, Mm Y. 



any great draftee* No, 470 Induction Coil 

Price, complete, ****** 

NEW ENGLAND COIL WINDING CO.. 



which give ^ 3 'lncJi Powerful 
Spark on dry cells. 

* $ 30,00 

Atlantic, Mass* 



EVERYTHIHC FOR THE AUTOMOBILE 



INVENTORY FLYER NO. 17 

{Just Issued, Writ* far It) 

$25*000,00 OVEIfc STOCK 

Automobile JVrU rod SuppHt' Knifed 
SEISTADT AUTOMOBILE & SUPPLY CO. 
HO BE MONEY TO* W 3954 01 he Start, 51. Luuis, He, 





BUI in YOUR OWN DYNAMO, We furnish complete 
Bets or eastlDE* AltiO Electric Eallwaya, Trolley Cars, 
Truck and Switches, Send for Catalogue “ IV 1 

tHE CARLISLE & FfNCfl CO., ZGZ £, Cl I Eta AvtSftt, CIMCIHNATT, OHIO 




'hi* el f h. 1 -'. n c Ian fa BiibstaTitMi i and 
nrHcUcul in all details and niceJr 
fltli t-!ied P fab i* removmbJs «0 motor 
max hft owed papamtelr. Ws fa ro lsh 
eitfft KroftTdd pu l ley with oftch. W* 
aru CaX Pric# head t| u ii-rtur* tor st. 
nrvtliing olectriciiu Kend foi-lntsM 
treocat alO]?. Dealera wBiit.EHl. 0 V 



68UtKEST.DEFIEi3 



where, 







THE 

White Eagle Electric Motor 

PpotpAid, Yflc 

We mafao working model? of In vrn- 
ih ■ clh. Send for Illustrated catA- 
lo^iie of Model 

The Pierce Model Works 

I'M Ptorce Avenue Chicago, 111. 



{ Automobile Rechargeable Dry Cell Battery 



Battery the Strongest and Longest 
Life Fat Spark Generator made, 
can be easily and quickly re- 
charged many times . , . 

PRICE 75 CENTS EACH 



The Railway Safety Service Co. 

2d Flour Front, Besss Building 

SPRINGFIELD, - MASS. 



BATTERY FANS 

A blfir bargain t We hnvn left 
this UOArttm A ffav K.AW. Fjoih, and will 
ai:Jl (Inin At M ewh, t:Otil|>let?H hh 
*hmrii 1 is cut (funner prli^ |7i. TJiIh 
motor )h BU1< L tly BreWls** and i-ai-rfas a 
y.Liicli fan, which gives flue bn-rTce .iji 2. 3 
* *r A i lie d rv I jatterv . F toiler w u d ¥1 a mi 
L r ri in ■. i ch this imrfcraiu Iwfore Sr fa too late] 
FArwIl & Wwd, 129 W. JOst St., X, Y. City 





“Quick Action” 

IGNITING DYNAMOS 
add MAGNETOS 

The mnet H^liabto Punrherfl 
on Miftat. 

Tate Ihe Place of Batteries 





fci Quick Action 

BATTERY 

SWITCHES 



Disctoill t* T rid* 



Jump Spark Coils 

TOR ALL PURPOSES 

Single, tV'iihl^ Trifafl bj-u! C^i i^<t r~U | do 
for St-Cinniry En^fotf and Aiai,.iisr>- 
GiLiM. i.i uamnieiHl fa tv*ry iwrlirLjiiir. 
FLs* VJlaraiife, 

1 DI CtTAUML'l I>. 

^ Tk kaofrleck lleldfirmn Hfj. U. 

jyu- SOUTH BEND. I YD. 
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POPULAR MECU AN ICS A D I EK LI U HE L I LUX 




JlT?OMT 

OF YOUR 




OWN pebble Ifymi boy 

V TT 1 J -IvL-Tri.Mi Outfits 



from U^. S ml + £- i-eut 
stamp f i s r &L page catalopc 
—a wonderful book of elec- 
tro - iiLtN : n an Lirtl k now] fdgc* 
illuRtratliifi bund reds Of 
klectrkul To) n mi! 
nil! it i i's . If you want the 
Imwi Motor made for hove 
!c¥WF0i««nd fcge.Ptad «L75 
for unr Moilnl BS J L m 
iMnd f Ffrtctkal Motor, 
sent port- paid. Send a -cent 
titarup for catalogue to 

VOIT A M P l L E CT R (C M EG. CO. 

Volta nip Building. 







EUGENE DIETZGEN COMPANY 

181 Monroe QtmBtt CHICAGO 

214-S2y 23d Stn HEW TOBIL 






rntmam 




new omm 



Moot complete Line of 

Drawing Materials and 

Surveying Instruments 

Our Sapid Printing Blue Print Paper boat no equal. 

Tbe Celebrated Vandyke Solfcr Paper for Blue and 
Black line prints. Send fur sain pie prints. 

All BOODI WARRAITfD 

write roa oatalgo "r"— ■ wo-np, j'noFUBBi/r illcst'd. 



THK sHAT.a» BfiNNET MAXWELL CAB which Iiah juut accomplished 
milea iritlMTit a single adjustment was equipped w iih a : : : 

SPLITDORF COIL 

ifk Be pt m r fur Catalog 



TSnCoil of unequalled 

ReLinbilKy and Economy 



the jrrpiit run of 5000 

: t j i i s 

C* F, SPLlTnORF 
361-5 Walton Ave, , New York 




Y 



Hrauffbtinir 1 (istrmiLHit rcyn*. 
bints Coraapass, FriHractcw. 
F.rf, and yen carry il in ywii 
oE specSal prad« A aluminum. Scud 
o?p 4 ft, Money r^Lumed. LE you aren't 



K1ADT MANIFTACTUailtQ CCMPAST 

OCH. LWiciETtB* llldsfr Rocheitar, } J. V. 

GiadnAted In 
Krfli* or Htth* 



*iW*WiV*WiV*wr4 >*** 



MAKE A MOTORCYCLE OF YOUR BIKE 




at email ccrtt by using our At' 
t&c table Outfit, It ft to any blcjr 
tie. Bend «t«mp for catalog. 

Sf ud 15 tents f nr ' 1 Th t* Mo tor- 
Cycle Manual.” It treats of 
th<* Micifcorcyele; how to gut more 
power, etc, 

SHAW IFG. CO., S,Giksblff,Sia t 





1 MOTOR -CYCLE OR LURCH 



&t SMALL COST ly mine nn«rf 
*ur ALl&ehaMe Outfit*. A, Wfr 
pl*lr linnet Finalised Motors ATS^I 
Uouflh Outing* for Bieyd*, Juittv- 
Hurl lib or ^LMAsnnfcrf. Son-1 

nti i u j.-. Y..- S eaUiognc. 

STEFf EY MEG* CO. 

airurd Avc. 4 3«tta SL. Fkiladrlpbii 





A nrnp A CV Not guess work 

filrLUlVA^l wStb a patent aA 

LEMON MEASURING -CALIPER 

Meets the requtrenieni^ of and exceeds 
tbo ] i cults of all other caliper?'. He sgljr 
InilrwMat fur (idnfiiBijBjil«ildt*l 

reialerced cites cr fiftvy rims. &ol“ Direct— 
Auk for DeecrlpttOU H.ud Price. 

THE WEST MEG. CO, , Cohittibita P O. 
{ X'ttf— If V * Mt Jni VC. a i'lt t ratal A r licit 
Ui manujiicturCi ivritf u*. ) 




MOVING PICTURE MACHINES 



You Gan Hake 
BIG MOHEY 
Entertaining tiki Public. 

Nothing afftii-ds- btller eppor 
(LiniLii-s fftr men will. »n<*l| 
rjLj.1 Uii I, We Rtfcrl ?CKI. fllFfl tsSl - 
Ing Gf/Bipletfl onitHli anjt esplirit 
E n nlrut.-i.kini Bk H burpriR-LB^l) 

THE f IELD IS IAROE v “ : io ^ 60it 

cnmprlaSna Itinnhr Uiestr^ *nA JeftvLre cirtiul*, . fclKr.lori.irietdn ito Chisels a*, 
Pl, h]iH* s^'YtnoLi, , LjkIkc 5 r. n 13 dent Fit PulO it f SitheiY n fii. 0 « r *■ nt* rtalnment 
fuppl)Cil«loguo mi tixcisl offer furty m|' 1 *Ieir etBiyttliig. S*nl Fa*, 

tUICtGO PROJECTING CD., 226 UnhOT Street, Dept 4 Chicago. 



Electric 



wr p PLi t„s , tt;l t;ph t * nks 
NOYKLTiKs. irately of soft 
Free. If Lf's Eleetric, we have 
It. Hlff CataTt^iie 4 cts. 

OHIO ELRCTRIC WORKS, CLEVELAND, OHIO, 

Tfiis HTorltl't HtNMlejLi Brt*e , i foT IVyeLLiiiKis, W^hjra, Fnnii Totp, bi'tieflef, 
Belli, beds, Lutipt, WK irNI>£krtXL ALL. WANT AOKSTH 



MECHANICAL PUZZLE PICTURES 




AKSWEH TO NO, 1,— Electric kiup for photographers. 



Advort I sera In tmr f'lOHSified Koetitm get RESULTS. 



N(J, This l* IKd P: rar-k for luelilinj; ItOttlpS of wine, 
sltbrtJgb It «iii In’ earrlEMl atkhit hy iLie linmile. It is 
quite po|iiLlnr In Kngliiinl nl present. No priie is nffered 

for correct wjiutlou, hut tbe answer will he given nest 
month. 



Dynamo - Motor „ $3.50 




[A Dynamo and Motor In On*] 

A* a dynamo It wiu llplit four 0-e.^, 
l»[npn eaiilly; operate induction coli'-r; 
e ttarFd Atorngu batterien ; (IftF^mpOeG' V Alor ; 

electroplate, etc , As a ir-otdr will operate 
tewing machine + jwelere 1, lathe, emory 
wheel, circular eaw, advertklug devices, 
and other useful appliances. 

New WchIcI Motor, 85c, post ikge 30c, 
A flue uew m-ohir at- a bargain, Sand utamp 
for new eatajug, 

mm EIECTRIC C0„ IIJ 5. Ctml SU ChltiM. II 




rorVLAV MECHANICS 

How to Judge 
Investments 

Before yon Invest a dollar In anything, send for 
mv book i- How to Jud^e Investments/ 1 

'This book trlls you about everything you should 
know before making any kind of an Investment, oil In t 
for a large or small amount, 

It tells how yon may safely atari on the road to 
wfu 1 1 h . 

It explains the growth of capital and, h,OW small 
investments have brought wealth and fortune to 
olhers. 

rt tells limv others have grown ridi. 

It tells how lu select & 5 or l •% seeurlty. 

It explains how an Investment in a development 
enterprise may pay profits tkp.ial to 1dd%, ,,[■ 

even 0011% ou the money originally Invested, 

Stocky and bonds, hnth listed and unlisted, real 
estate. Invest men Is of different kinds and Urumchi I 
matters lire fully described in simple language , 

This book gives gocKl, sound advice, and will help 
you to Invest your surplus warnings (if only a few 
dollars a mcmtln in soenrltiofi that promise the !n-sr 
possible re | urns. 

A lluaiidal critic says of this book, "It Es Ihe best 
guide to soeeessful in vesll tig I ever rend." 

The regular price 3s fl.OO. but lo Introduce my 
magazine, the "Im khtoii'k Review/’ l will send the 
Look postpaid on receipt "f a twuc-eiH siatnp and in 
addition will send you the Review fur ffnn numthH 
free. 

The Investor's Review is ut Interest lu all persons 
who desire to Invest their money safely aud profit- 
ably, Address Editor, 

INVESTOR'S REVIEW, 461 Gaff Bldg., Chicago, 111. 



POSTAL SCALE $1-" 

Tells at a (planre postage In cents on ah mall 
matter. Capacity,! pound by ha Ilk ameer*, 3 
Inches high. OuM down the stamp hill We 
make several styles for lire (.iflltc. store and 
large bind ness P'.ni' 1 -s, as well as the Individual 
Ji'sk, am leading dealers s,-il them, 
CTataiogite 1 ' free, allow In* 12 «tyte*. 
IT.LOU/.K M ALE & M1G OO, 
llta \\\ Jackson ii< > tile yard UHIC-AGO 



Plumbing Supplies 

AT WHOtESALC 

If you need anyth Lug in my line, 
and w tib to 

Save Money 

on every article, write for my rrce 
Illustrated catalog. Shipments 
promptly made from a very cuiii- 
ptete stock or new latent pattern 
goods, small orders are as care- 
fully baud led as largo ones. 

L B, ?. KAROL, 235 W. Harrison St„ Chicago, 111. 



I P you Are interested in Any Rind 
of a. Firearm, write for our be&utU 
ful 44 Gun Guide and tTO E 1 
Catalog pr for 1907. It's r i\JLLf 

Gives more points on gun? than any catalog pub-* 
UfllmL (JItch best prims and must complete line, 

THE HOPKINS f> ALLEN ARMS CO, 

32 Chestnut St., Norwich, Gann., U. S, A. 



Please Mention 



ADVERTISING SECTION 1151 

How I Grew Tall 



A Startling Story Which Will Interest 
All Who Are Short 



The Height of Either Sen Can Quickly Be Increased from 
Twa to Five Inches — These Marvelous Results 
Can Be Accomplished at Home Without 
the Knowledge of Your Most 
Intimate Friends 



THE FREE BOOK TELES YOU ALL ABOUT IT 




MIL K. LEO MINGES. 



Inventor*, sclent in In ;iml physicians have f"r years 
been trying to liml some method w hereby the height of 
mt individual could tie Increasei], ami up to the Iasi 
few years have met with rullnm It remained fur a 
tnnqpnra lively young num. Air, K, Leo M luges by name, 
to discover what *n many others had fulled lo do, 

Mr, M luges reside* in Rochester. x, V„ ami has do- 
ruled Hie best part of his life In studying and ex per T 
men tin n nn the Uartllajie, auJ his great efforts have 
ut Iasi been frowned with sueeesa, a large company, 
composed uf Rochea tor’s leading citizens, has been 
formed fnr the purrawe Of placing Mr. Mingus' discov- 
ery and Inventions before the public, so that now it is 
pustfUilc fur any indy or gentleman who Is short to 
increase her or his belplil from two to live inches, 

I These results an- absolutely guaranteed. 

Mr. Mlligc* Lm* successfully used bis method on him- 
self. and ha* grown from a short, stunted boy to a 
handsome, robust man of six feet erne fuck in height. 
Thousands ■ if people living In all parts of the world 
are ii Mi if- his method with equally as startling results. 
Let us send you Hie absolute [ir« ,* • f of the above siate- 
meLtiH. We have htsi issued a Irfuiutlfully illustrated 
IhnvI;, entitled "Mow to Umw Tut l." which contains in- 
forniAlton lhai will pnrpri^e y,,a. Ten tliuuswnd of 
these remarkable IwMiks will be given away absolutely 
free of charge In order to inlrodmw them. If you fail 
to rccelTO a copy, you v,il3 always rv^rel it. This 
treat book tt^Hs how Air. Mlnges Jtuide his wonderful 
discovery, Tt leljs how you can Increase vour bclfrht 
find build up the entire system. It contains the pk-. 
Hires and statements of many who have used this 
TfU'ClioJ, After you receive this bo,.k you wlt( thunk 
ns the lornrcst day you live for having placed within 
your fefich (his (treat opportunity. 

Remember, a postal card will bring St to yoor very 
dN'-r, all ‘liar (ten prepaid. Alt rorrespoudence strletlv 
eoundentln I, and sent In pin Ip envelopes. If von wish 
h free copy of this ln*,k And the pr^jf nf ,uir claims, 
write to-day. Address The Cartilage Co,, 111 A Unity 
I Bldg.> Hbchesier, N, Y, 

Popular Mechanic# 





POPULAR MECHANICS ADVERTISING SECTION 



2 \ 



EVERY INVENTOR 

Who Wants to know 



1. What are the Bost profitable 
inventions* 

2 . How to perfect inventions* 

3. The first step to take in 
getting a patent* 

# 

4. How to protect himself from 
parties who might steal his 
invention before he can get a 
patent 

5. How to find out what patents 
have been granted on inven- 
tions like his* or intended 
for the same purpose. 

6 + How much it costs to get a 
patent* 

7. How long it takes to get a 
patent* 

8. What protection a patent is, 

S. How he can sell his patent 
after he obtains it 

10, How to handle his patent to 
get the most money out of it, 

11, Where and at what expense ha 
can have working drawings made 
of his invention, 

13* Where and at what expense he 
can have models or experi- 
mental machines made, « 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg* * - Chicago, 111, 




Patent What You Invent 

Your idofts may bring you a fortune if 
properly introduced. 

(Kir three hooks mailed frae. 

**U. S. LETTERS PATENT'" Klvoi full 
information In patent matters. 

‘'THOUGHTS THAT PAY" fitirps list 
Of what to Invent. 

“THOUGHTS THAT HAVE PAID” gives 
history of successful Inventions. 

Write for thorn. 

$1,000,000 offered for one Inven- 
tion! No charge for report as to patent" 
ability; send sketch or model. 

Patent obtained or fee relumed. 
Patents advertised for sale, tree. 

WOODWARD & CHANDLEE 

PATENT ATTORNEYS 
1255 F Street* WASHINGTON, D- C* 



INVENTIONS HOTEL MEN WOULD WELCOME, --Ttie 
Hotel World* tin* organ of the hotel glvca u list 

of * Inventions which are much needed in that Lusiiteas: 

A uoiaelewa elevator. 

Dishes that wilt nut chip, 

Door keyn tbml will resist kidnapping. 

An eloLirk light [ha l can Lv turned low, 

which, lilrr* £>rientjil mgs, do not fade. 

Water clrwet door look that doesn't destroy Itself. 

A range that does not burn out ur warji when red hot* 
A britsH bed flblaked HO that it will not tarnish nor 
l] lOCOlOT. 

A iJuur [hat I jo Sill el* BWftjii In an in pier imf shrink** in 
w Inter. 

A varnish for woodwork that. will withstand washing 
with water. 

A faucet for hot water I hut dw* not sooner or later 
become leaky. 

A ga& Ida lit It 1 Unit doC3 not need to Lie tcjila^d evtrj" 

few weelu* 

A window' screen dint can be left In place ull winter 
without rinding out, 

A beiler and mow durable finish for hardwood doors 
than earn lab or w hs, 

[iikLstnm] and ink for writing failles in widen the ink 
i hies uni i*vn|iorflte or dry tip. 

A dining mom Moor that Jb not ullppery, Is can Ely 
i'lenucd, ilnralde, and Itobss well, 

A window' tdtJldc that will always wjiid u|i at might Olid 
not run toward the end uf the roller, 

A bu Institute for lore curtains; some thl tig that 1 m lesa 
e^ jienstve. will wunh hotter* and look jof+t as jtihhI. 

An automatic radiator air valve that is re Halle and does 
not etTinlonsM? water and mu it on the carpet. 

A fun tenor for hanging plot urea lo iht* wall without 
marring It and wit bout tie use of picture molding, hooks 
or wire. 

A practical machine for denning I Mo Honrs where one 
pgftmi would displace the woman scivfr corps now em- 
ployed. 

A machine for carrying soitHI riiahus rrnm Che dining 
room in a nolgciess and Invisible manner to the aurap tatde 
and iMuhWutibliiK department. 

llwnr kind of [Irtish for Ihc walla of hotel rnrmm that 
can he washed or cleaned and always bjok as peed as new. 
Ip ]dnei> of calcimine, paint and ] < a f k.* r now used. 



Special Machinery and Models 

We make Models, Perlect Intern ions and Experimental 
Machinery. Our iilop. with its splendid equi p me lit , is 
at your service. When you are ready to have that model 
or experiments] machine made, send uf dnwioj. or 
■ ketch and write uf for estimates. 

Empire Machine Works, ^Asburg? V*: 



ATENTS PROCURED 

Oft NO FEE CHARGED 

AM PH LET FREE 
ROMPTNESS ASSURED 

VHITE US IF YOU WANT RESULTS 

COCHRAN & CO. tl SMSL 

Roam 4-0, £ndora*d by 60 Msmbari el Cenprus 







PATENTS 



POPULAR MECHANICS ADVERTISING SECTION 1153 

SECURED PROMPTLY and with apacl&l 
regard to the Legal Protection of the 
Indention. 



HAND BOOK FOB INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

Cons imitation Fret, No charge for opinion as to the patentability and Commercial Value nf Inventors* Idtu* 

HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 



C. L. PARKER, Patent Lawyer 



Patents, Caveats, Trade Marks Copyrights, Validity Reports Interference Contests 

Patent Suits Conducted in All States 



REFERENCES (llohe Marti )nc and Stamping Co., Murray Eos! Dcerlng Co., Morgan Machine and Fngluoortog Co-, 
' “ ‘ ’ "" ”* - - - ■ icott Feneil Co,, Salisbury 

National Offset C«. t Anti- 



Berkshire _ 
Tire Assoet&tioD 




septic Supply Co., Richmond Electric Co., Railway Surface Contact Supplies Co.. Nations 
Mr, Parker on November J, 1903, after having been a member of the Examining Co] 
over live years, resigned bis position as Examiner to take up the practice of Patent Law, 

Address 210 Dietz Building 



Works. 

Corps of the IL S. Patent Office for 



WASHINGTON, D. C. 



ATENTS 



PROTECT YOUR IDEAS 

Send for Inventor's Primer. 

SO PATENT, NO PEE, 



Patou e Advertised Fit EE. 

IBM. 



MILO B. STEVENS & CO., 



SS5 Koartrentli Wt., WAgHINUTON, 11. C. 

Branches at Chicago, Cleveland, Detroit. 



1 1 SELL PATENTS 


o\ 

jtA 


The Oldest Exclusive Patent 
Sales Business in America 


CHARLES A. SCOTT 

I LQ96 Granite Bldg.. Rochester. N, Y, 





PATENTS 



THAT PROTECT 
AND PAY 
WATSON E. COLEMAN 

Registered Patent Attorney 
626 F Street. N, W. WASHINGTON, D. C. 

Advice Froo; Highest References; Best Berries. 



SPECIAL MACHINERY 

We design and build special machinery to 
order in any quantity desired. Cut gearing. 

C R ARY MACHINE WORKS 

35*41 Indiana Street. Chicago 



PATENTS 



Careful attention (flvcn to the prosecution of bustnesa bo for* 
procure 

for unlit put nut is a I lowed - 



i proBt 

rocuredand no attorney fe« called 
1* m years experience.) Write 
Addi 



lrtfSa) 



the patent oflicQ. Patents 
for until patent 1 h a! 
for "Invmitor’a Guide. 

FranKIin H. Hough 

Wmshmtfton Loin Trust Bldg., Washington, P.C. 



LET ME MUiagg 
YOUR PRTEIT*'"- 



jreats 
E x p e r i ence, 

PiHflt Rale* e*clo«3teiy, If yCa ha** * 
PATENT for ail*, call bg, or write 

WILLIAM E. HOYT 

patent sales specialist 

2^0 J Broadway, New York City 



Patent Processes 
Made Practical 



There is a wide gap be- 
tween the paper patent 
and the finished product. 
We help you to bridge 
that gap by working out 
a practical factory pro- 
cess for you in our 
specially equipped lab- 
oratories. 

We also investigate and 
report on patent pro- 
cesses for investors. 



The MINER LABORATORIES 

355 Dearborn Street, Chicago 

Chemical Analysis and Consultation lot 
, Manufacturers. 



-PATENTS that PROTECT- 

ir ^ books far I atralcrn viiid oft rreeSp! Of € <ta. h lud 



[ Oar 3 books far E a ven »n ntlM fii rcrcipi Of 

ft^.JiA.B.LACELWashlngtfln.D.fl. Utah, 



Er 



We give you proof of the motley t-nlug of the 
patent s we procure.— L. & L. 




LET US BE YOUR FACTORY 




We make anything to order —Stampings, 

Sheet Metal work -anything a good hi aniline- 
shop should do— w# do— Tweause we re good 
ones. We publish "The ttilent Partner." Ask for 
a sample copy. Write us, 

THE GLOBE MACHINE 6 STAMPING CO, 
3<J Ld Hamilton Avesue. N. E- - Cleveland Ohio 








1 i ija 



& u* jan j. j uj-lvlt uni/x i L/i* 



P 



ATENTS 



GUARANTEED. PATENTS SECURED OR FEE RETURNED. 

Send mod'"! drsftete-n for fr*^ report as to Patentability. Send for finest pnbUcailoiui ever 
sued for fr*e distribution “HOW TO OFT, UN A PATENT,” with HU MP^HANICAL MOVEMENTS Illustrated and 
described, and “WHAT TO INVENT,” containing Suable LIST OF INVENTIONS WANTED. 



OIE MILLION DOLLARS 

EVANS. WILKE, NS & CO.. 



offered for one Invention, * 10,000 far other, 
“WORLD’S PROG BESS. '* Copy free. 



Patents advertised free \ q 



615 r Street, WASHINGTON, D. C. 



ATENTS 



n 

Valuable Broken Paten In FREE. Tells he* to secure 
them St low cost, Bn* in Mil n Patent SSd W hat to 
Invent for Profit. <Jtvt*e IlrchBuicaL More men tc iki 
vsJCAbls to Inventor*. Full nl Money- Making Patent 1 ufon&l* 
Sion. NEW BOOS. FREE to si] who write, 



O'MEARA 4 
at* p* BTflttr. 



BROCK* Patent Aliys,, 

WASHINGTON, OU O* 



Pattern 4 * Models, Invention* Perfected Jny Specialty. 

Can develop your InveDtlons and manufacture same at 
lowest coat, atjntl sketch or rough juodeUor eatlnuUe. 
Prompt uttantlon given all orders. 



ROBT* D. SIMPSON. 1 70 W« Lou* Si.* Columbus, Ohio 




If vonr Invent |<m la not thoroughly covered by yon r claim* FOttr 
patent may be valueless. Fifteen years’ extraordinary silctysB 
fri handling many 'ante and intricate eanea enables me secure 
patents that arc FFUFRCT. My ru*cha nival km iwh-rlijw insefi's 
a thorough unitingtandintf mechanical and electrical devices 
of all kinds. Never hail a faUtfre. Write hHiay fur lrec booklet, 

F. H. KING, ISM Mona dn act Building, Chicago, 111 . 



MODELS and GEARS 

INVENTIONS PERFECTED 

catalogs Free 

UNION MODEL WORKS. 151 South Clark Si., Chicago. IIL 



‘ MR. INVENTOR”] 

On^Bttpilne^ |&to Perfect, Develop and Mann facte r j 
your Invention, All modem facilities are our*, ami we 
nre at your service. We tin ploy Expert Meehan lea on 

Specialties, Dies, Punch Work and Models 

Send us your draw Ins' or model and wo will submit 
our lowest price. 

MONARCH TOOL COMPANY, 124 Opera Place, Cincinnati, Ohio 



A SNAP FOR INVENTORS 

Allyonr nanny Iwclt 1( p*tuni Ia nel Allowed, For full pir 
tifiular* AdrltAliSlUS C. SWEET F&lwt A lt> irn sy, 7114 ],L*T. 
bHu , be* Wftloef h lew a. 



Sterling Novelty JHfg. Co. 

SPRINGFIELD, OHIO E ftg“ 

Manufacturer* el Metal Novelties and Speckltjen to order. 
We have farlllfhtt fur making Metal Noveltlcn end Specialties 
In tarjgo quantities on abort notice mud at reasonable figures. 
Wo solicit your order and guarantee satisfaction. 



SHOES OF PAPER. — r Elic new 5 n vent ton , J, xyloUn/ f or 
paper yarn, may create a revolution In the manufacture 
of the cheaper fabflcH. Tb-tK substance is made of wood 
iibro spm Into n paper yarn ami then woven info cloth 
closely reneEuM hig entmu. It l* unharmed by water, and 
Us varied uw l« wonderful, being excellent fur sacking, 
and also *u liable for sheets. 

The spun paper iibre has been woven Into outing hats for 
men and women. "Canvas' ’ shoes end ipnerp have been 
incite It sit ncmlnnl ccist. Some idea of its adaptability 
for towels may be pr Allured from the fact (hat Inst year 
alone 7,00O,0tNi pieces wore made and sold, and it la likely 
i hat not one nnrehaaer in a hundred but thought he was 
1‘iiylng linen toweling nt bargain prhyfl; These are whole- 
Killed jit about 24 cUute ft dozen, medium sixe. 

0 — •— + 

You tony wonder why some rather bright appearing men 
never m>iu to ad vant-e, hut If you coni* net their travel 
Imga. you won hi read the Inscription: “'Round for No- 

where In Particular.” 



THERE IS MONEY 
IN MONEY I 

Some coins you handle are worth two 
to ten times their face value. Get In- 
formed on the value of United States 
money of different dates, it may be 
worth dollars to you; 25 cents In coin 
or stamps brings you book worth IDO 
times the price if it helps you find a 
rare coin. 

Address XX* 

Care R* F. D* NEWS 

160 Washington St* ?: Chicago 



T YOUR IDEAS 

$100,000 for flit* Invention* 
Another 11*5011, Book 4 , Hqw (i> 
Obtain A Fateni” & "ff Mt to Inrenl 1 * 
sent free. Send rough sketch for free 
report as to patentability. We adver- 
tise your patent for sale a tour expense. 
Patent Obtained or Fee Returned. 
CHANDLEE 4 CHANDLEE, Patent Att’yj, 
945 F Street, Wasnlngton, D. C, 





WE MAKE THEM CLEAN BRIGHT. 
fcSHOWY.TO ILLUSTRATE catalogs 

& ADVERTISEMENTS, SEND FOR SAMPLES 

^acme engraving CO 

UJWAIHINGTOn ST. CHICAGO. 



IXTI7CMT Inc? “HOW AND WHAT TO INVENT" 

J|£N V CIN X &nti “HpW TO OBTAIN PAT KNTS” 



explained FRF. R. OHKfiTBR 
BKOWN, Patent Attorney 0UG F Street WoMhlngUm, D. U. 



w, 



fi lea a] nrr fl 1 1 1 C A In ^ aTf! Wt a fetv automatic 
UfUolliK UU1 OdlC, coin operated weighing 
v mic hluetal OslUc R™, we Ight- 

tellErrel b'?»o a few Resina Miwlc Boxes which w-c will self re- 
irardli^w of cust m order to close out the byplturtw. Th^gc 
machlijf-fl can he operated with penny or nickel and are 
guaranteed In perfect order. 



MICHIGAN PENNY SALES CO. 

Loy&l Guard Bldg. : i : DETROIT, MICH. 



Pleojc JirnffQH PoEM^nr Ifet’boilfcs 





J- s. L li ill Jit, Jl JCLO £*IiL IA1 t.1 tSUVlIUIy 



1 LOU 



FREE — - 

TWO BOOKS: 

GH'Fujc 

“Inventor’s Guide’* 

— AND 

^Fortunes in Patents" 
“Wbat and flow to Ifiveit* 



PATENTS" 

GUARANTEED 

l»“Pr«t€irtToiirIdfl«t Guide Huok FREtf. Send sketches 
and description of invention lor FREE SEARCH of Patent Office 
Records an d It epurt oh to p nt until biUty . 11 ighest refe rences. 

E P Reiiitered Patent Attorney 

* Cf* V K\jyjl Box 71* WMhiditon, D. C 



REFERENCES: 

American Kallonul Bank* 

Washington, D. 0. 

Popular Mechanics* 
Chicago, 111. 

Little- Giant Hay Preset Co., 
Dallas, Tesu. 

Gray Lithograph <!*,. 

New York City, tf. Y 



PATENTS 



MARKS oblAixipd, 
id prosecuted by 



and 

defended anti prurnKuieu uy j 
A lexander & Dowel L h Patent Law- §3 
■ RatabliBbcd 1BS7.I ,l F." 6Ui 7th fit., ST. W„ ^ 
NGTOK, U. C Hock of liifoniKilion stilt FKJ1E, 



;2& SEE-SAW 

*. Fflfl HOUSE USE THE YEAR ROUND- 

THE HfWEST AND MOST ATTPIACTIVE 
AMUSE R AND HEALTKFIU, EXERCISER 
FOR CHILDBED 

STANDS UNIQUE 
WHITE TO J DAV FOP ClGCULAB 
EDWIN D. SMITH. 

pjlctpt 241 rounm WE MTTSWJMjfc. 




TYPEWRITER BARGAINS 

All Standard mak^, fi.i t<> fra. 
Most of three machines have been 
only slightly used an 1 go-wl jw 
new. Shipp^l on approval, Don't 
buy a Typewriter before writing 1 
os. W« will give you the best 
typewriter bargains that can be 
Offered. Adrireigg 

McUughiin Typewriter Excba«|t 

,w jr? N. Wh St, St, Louis, Ho, 



WE CAN SELL YOUR PATENT 

We can form, Anar™, and promote corpora cons. Send 
$0,25 for terms and tbrsn months* subscrip Hon to 

LAMSON’S INVESTOR* 153 Milk St, BOSTON* MASS. 




Play the Came 




That's never Tame 



THE, GREAT AMERICAN GAME 

POLITtX S3 carfln, each repnosentluB a 4 cults, Lnsn-jui of hearts. diamonda, 

etc 4 political parties, denoted by trie regular party emblem. Keeps you hi lhv, in. 
ti-rreted excStJ-tl. Every game ptaved in a presidential election. The combinations 
are util) ml led ami surprising. jjfo hnnij, should iMMvlthotiljtlils great game^ She peat* 



MILLKK & GPU LIJ f 005 I», Pullman Rhlg. t Chieage. 



I* 1> ¥ mjrpf 1VI 1^2 100 letter head s, 100 Envelope*, 
m 1%M1 y JL 1.1/1 \Jf loo Card* and Ca*a allforiSE-be* 
postpaid. Visiting Cards* ICG for 8£c; Shipping Tagil, 1W 
for * 00 , Samples. 2c- 

RICHARD EillOTT, Bo* 1376, St. Louis, Mo. 




TYPEWRITERS^, 



All Ike StiiUtl&rd M*rli ific* SOLD or KKtTgl) Pit- 
WIlflltR atftte# 1'FB’S PillL fcS, (tljvwi-.fi HKMAL 
Til 4 1 TIT OS FRICK* Elhp|Hnl w,th privily of 
ijnqni nation- fW Wr(i# fflr JIliLltFhted Ckttlbf 

TvitHHiiKK faro Kin fifth ive cniuco 



i 



25c. BOOKS 25c. 



ELECTRICITY. The study of, and Its lews for be- 
ginners, wn] prising the law« of electric current gen- 
eration. and flow, Ohm's law. galvanism, magnetism. 
Induction, principle* of dynamos am! motors, wiring, 
with explanation* of aim pie mathematics a a applicLl 
to elc-i-lrlejil eoleulatioijs. Dy N, n. Schneider. With 
fK r » original 1 Hunt ral Ions and d tables, lio cents, |m'SI> 
paid. 

DRY BATTF-SIEH. A practical handbH>oh on the 

(Icsiguluy. liiliiig uud finishing of dry batteries, whti 
tallies, for aiitoinobllea, gnu engine, meillcitl and - -« • 1 1 
work, electric heltn, nlnrmn, telephones. oaperimeniH, 
mid all purposes requiring a flr*t-rate battery, I’ully 
itlunl r n ted with HU original drawings. 25 ceuts 1 , post- 
paid, 

ELECTRICAL CIRCUITS AND DIAGRAMS, Reins 
n KetpolliHi of orlsinul up-to-date pekI practical diu- 
granu; fnr im-rsLltlue jinnuQtilators, alimus bells, elec- 
tric gas lighting, teleplirtncft, electric power light and 
wiring clrniltft. ihdoctlo^ r'nltK, pus engine Jgnlli-r-t. 
dynamos anrl motors, armature windings. By N. H, 
»rhu eider, 2;s rent a, pnnipald. 

ELECTRIC BELLS AND ALARMS, How to Install 
Ih^m. By K, H, ^eliiieiclef . liK-lnillng balterlea, wire 
and wiring, l- 1 mills*, pnsbed. hells, burglar hTji rins, 
high ami low water alarms, fire alarms, thermostats, 
annunciators., and Ihtr locating and remedying of faults, 
With Cfl original diagrams. 2b rents, poal-pnld. 

MODERN PRIMARY BATTERIES. The Sr cooaf rhe* 
lion, use ami maintenance, iuelndtns batteries f- r tele- 
phemes, teiegraphsi, motors, electric lights, induetioti 
cells, and for nil experimental work, Hy N. H. 
Schneider. U-i jiagi's. 55 illnstrathina. The beat uml 
latest A trier lean book on the subject. 25 cents, post- 
paid . 

EXPERIMENTING WITH INDUCTION COILS. 11, 

S. Norrte. anlhor of “ Induct Son Coll* nun! Coll Mnk- 
Inp." A most Instructive lUfle fur-ok. full of rirnetlcsl 
and Inferestlnp eiperlmentp, fully explained In plain 
]:i.ng!]fljte with numerous hint a and suggestions for even- 
ing entertainments, Arranged under the following 
bendings: Introduction; The Handling of Ttuhmkorff 

Colli EiperSments with Spnrks; Effects In the 
Vacuum; Induct E ob amJ Wifeless Telegraphy, With 



[IS original II lustra 111-0?. [in the pren-s , ] 25 cents, 

pos Ejj n id , 

ELECTRIC CAS LIGHTING, How to Install electric- 
pa^ Ignitlup apparatus, Including the jump spark und 
iniilliplt' ayaleuis for ail purposes. Also the rare *n,i 
selection of xtiiiahle batteries, wiring nnd repalra. By 
H. 3, Norrle. 201 pages, 57 illuatrstioua, paper. £5 
cents, postpaid. 

THE LOCOMOTIVE, simply explained, A first In- 
troduction to the study of the locomotive engine, their 
design-^ enn struct Ion and erection, with a short ca te- 
ch Ism. and 2d IEIi.tstl-MtEr.ms, 25 cents. jhi-sI judd, 

WOODWORK JOINTS, Hr-w to make and where to 
us-e them; Including mortise and teimn jo Iota, lap 
Joluta, dovetail Jn-lnts. glue j-dhls and acurllnfi Jcplnts, 

tth a chapter nu circular w-iodwork. revised and 
enlarged edition, 101 pages, 178 Jihist rat ions. 25 cents, 
posfna Id, 

SMALL ELECTRICAL MEASURING INSTRU- 
MENTS, describing the making and using of the dif- 
ferent Instrument*, fully Mln-matcd. 25 cents, poat- 

nit Id. 

METAL WORKING TOOLS AND THEIR USES, A 

Barttfboak for Young Engineers and Apprentices* 
Shown how to ufc elm pic tcwdB required In metal work 
tng and modal making. Illustrated. 25 cents, post- 
paid. 

THE SLIDE VALVE. Pimply explained for working 
engineers. Fully Illustrated. 25 cents, postpaid. 

DIAGRAM OF CORLISS ENGINE. A largo engrav- 
ing giving a longitudinal section of the CV-rHss engine 
cylinder, Fhnwtug rclailre positions of the plkton. 
Bfestn valve H. exhaust valves, and wrist platen when 
cut -off takes place a l t-; stroke for each 15 degrees of 
the circle. With full particulars. Reach-rods an 1 

rock fth lifts. The circle cxplnlncd. Wrist pin tea ntid 
eccentrics. Explnnn item of figured, etc. Printed on 
heavy paper, ■‘dzie t,^ Jn, x 1!V In, 25 --entff. postpaid. 

INDUCTION COILS. A iJrarHcsl handbook on the 
eorstruetlon and use Of shock and spark cells. With 
lllngtratlo ns. _ S T- rents, postpaid. 

JOINT WIPING. Practical hints for beginners In 
plumbing. Fully illustrated. 25 cants, postpaid. 



POPULAR MECHANICS 

160 Washington St., CHICAOO 



Pleote Afcrnfioi* Popular Mechanic* 






n m 



FOFVLAE MEGKAIUUB ADVMMllSim r 3MUUU& 



THIS BOOK IS FREE 




A Hetter Pusltlmi, shorter Hours, and a Larger Salary Mlt 
thj: tUpld (.'akiihuor, We ~w L 1 1 su'nd fri-’ to the drst 1/HQ who 
anply, h copy of our new book fully espial nbig a system of 

SHORT CUTS IN FIGURES 

I t teTls how the wo rk of hours may be done in minuter!, and 
explains fauw > ■ ■ n may luu'cuue a rapid calculators 
ft Lr Free. AdtJresa 

COMMEKCUL CORRESPONDENCE SCHOOLS 

10A Commercial Kidg. JtocHEiynBn, N, 7 . 



UtARN WATCHMAKING 

Ueflhvd:. pn-fiUitLs liljdf — C<> impel* fit ID*h rtlwAp:. )n d*rpand. Wo h]*ch it 
ihorotiplilj in ns many motilki as :l tuimerly Uwk ytan, IVts away irtth 
Lciiigmi apprtiii-tiH.iL- iilnfi, Money i>n.rn«4 wbtln p! ulyilip , fVrit>u»fl HBCUttul. 
Send for cal rv Idj , 

Sr. LOUIS WATCHMAKING SCHOOL, ST* LOUIS, MO 



LEARN JEWELERS 




“The Engraving Sthoof that Graduates Experts' 



A fnerinkt rap, hipla 'liiirisi and flatiTjf lcarnr-d I r n ■ ! • 1.- iiihl ll-i • Ki‘!!g?i3j 
o.n-1 [■nKtiCHli.r by torresiMtmJence W« will t*«h tli« t-einmipr 1 eiltr 
»iME -rt*.«K by CnrreMomdo-nrn LTjnD he flUl Raul in J'dXftfOf fiful ftpprBD- 
tieeiJiip W<a wiLJ HEiprDTc Tiie vklll ct any e»FraTer (Ht« hurnhwl |»cf 
ceti I bt d ciii-kc li i in in . l tier 'if tlio tralf TIj* JaliiAuiS iot III p*l#n t 

engraven far 8 l£**ii lb* ltfp|>lf. Send rot J.aCu'.-glng L 3 l Li*tJ-IU«>'l 
IimpKtDf, 



PageDavis 



C ^hfinl ^ 1 t-P M Wjtfjnali Aren Chierttfft, 

OLIIUUJ | |] 3 ( jrwj hB 3 *an jitrr I, \ vr ’i rk 




ELECTRICIAN SURVIVES 11,000 VpiTS THREE BAYS, 

— While working on tin? new orefhearil system of 

the New York, New Haven & Hartford Uallnind. J nines 
MelNtfuilrL an pleetrirluii. louf Ids Ija 1 sl mce, and* to save 
himself from falling, seized one of the large feed Wlrea 
with one barn! fttnl m signal rod with tbe other, with the 
result that 11, (HIP Vrills |uisseil I broit^li Eiia IhhI.V. I Idler 
elec irk la ns, bearing bin crlt-sa. hurried to bis tiHslstJtnfe 
anti with the it Id of their rubber gloves managed la break 
his hold an the Wire. tie survived the shook three flflVS, 
although hi* hands and arms were badly burned and hi* 
body swollen to twice Its normal tdase, When iiu eii null tin* 
lb'll tv ( ifs imli le Oil Lis body It TVuS foUtid th+et the eEec- 
t rie Ety hml ruptured nearly all the arteries in his heart* 
—Eng, Review, 




I TEACH SIGN PAINTING 

s HoW CARD WlElTIhtT or LETTKEtlNfl by mail ftn it 

jjrtaraiitHi jupcau, O^s] y fl^ld hoi o vertrowdpd . Mj 
pn>t rncOfiiL in um.ipihkit bei-MiSfc prbtltll, personal 

rUKt LlnjlVuirtb Eji-bF tvtfllH Writa ijirgt, c*t*Jok!lis. 

CHAS. J. STROKfl, Prtrldflnl. 

DETROIT SCHOOL OF LETTERING 

0 E PT. Pm. DETROIT, JH ICH. 

■'OldpiL ijirccHt School of Hji Rind," 




MECHANICAL, 

ELECTRICAL, 

STEAM, 

CIVIL, 



Cociiplfllo a-brl ihivrl ccHirwii, Thn>rOu,;|bl? p^Mipped emu I numrmtf flhopt. 
-SHOP WQRJf FKOM TWR UEtltSA-lwa SWfccunrNM in M. mi and l;jec- 
tncnl til pj i i-m r i 1 1 r. Fxpent«* low Aep>m ioe4Bt*uof the tinul, School 
all J'u:. Mi]-l«nis nifty «'IjU: ati j tici*. t'i>rre>)^. u iSojicc' rte ii» and c»ep* 
trie*! Couriti. Satid for iio . M-fji.l n in. ciiutm in which inlertfilKi. 



HH1HLAND FAKK COLLEGE. Lies Mnlii*«, lft i 




® 2 Si» s 100 aWeek 



is pair! hi t'hmdTeurR. Sn lesiiu-H, < ! :i l'ii u.* Miirtnpers, — ^ 

DcslgncTS Jind t'cmslniptors. Wt. 1 equip yon tboroughly Tru* the - >-•' ' 

hlgbest-oftld poaltldna 1 1 > libit ATitomobMe IhkIhoss through ^n]]" ntitnB 

Siutiy Course by mall. No imterferc^nee with present nCfrupatloD. Till- 1 * '-■„ IFW i i 

Syhool If ri*r-ojgtiLwd BP the Siimdm’fl — uar ttmtliinles m-p recoin I aed sis ex- V 

perta and postiteTiss F.*-eh them Wfitv tftdav for free prttsperfii&, l'eriaonal In- > — ^ 

fitrUctieU. with LiTriti t-rflertce if prefernul. at our big New York Ri hopl t tlai nr nrrnini;. 

NEW YORK SCHOOL OF AUTOMOBILE ENQflNEERS, 130 West 56th Street 




LET US 




GIVE YOU FREE 

&. £tka>iiriL-Mkh« BtrO-,-M.iprr*Lcg{ 

S1LHJ TVPEWRITER 

Trill i [ it; «3T?r — 

r* l lv i.t n& tri^uti .\ l-v Ln.ilji'u.ikWt We 
|Hi|lhvlf *5 re joc one ;,f (i**nty^ 
v ri.| r t ■ pj| 1 1 i i| ptTilr I Lui-.it -1#> M 
■e1rT»ii iw^-j ■wn-t j*nl FC"^ UfHiei [--i|iuiL 
At I huId l:'I tLurt you «Hng( It, 

EVKKY STUDENT 
orour i’.My II < u Ay I'murtt 
Ei|i*r( ImirueUun In 
Mpni-urapllj And Tjpf*(1lln| 

t*-*i in iire fipi at IbfM tT , pa' , Tl-l-*r» — 
flUllBg - tfn ihi f'-l io-ti Fr in LtilwuiL biu.i. n itisdu-I 
Ti‘ei — 7 'uif ■[*« ir -iimii JnvrtJ"! It 
plranMit-frun* Kudy fn *!ii>ri neriioL will i^uiUfy 
Id 0B» *f I’llO'j+ill it of p ii.Ui,:ii n.-.ik 

op»n E i»i l&r i*-"e p*Jfc»_T, in-3 nl I * U-+ Listbl# 

tfctll. Wa-Lla utrt ocbi f r fo.!. j *j:' rui*>l- 

The Illinois Cnmmtrcidl Institute 

"Till h ■'. ■■ I l fort t'tie Y-m < | lij Lhiisonllt” 

HI' 1 llufllid IU if L, i'litu^4>f 



TO LTARN BOOKKEEPING 

IVilKN 1 WILL .MAKE A FIRST-CLASS 

BOOK-KEEPER YOUR OWN HOME 




Im SIX WEEKS for $0- OR KKlfTPITJ MONO, fair enou-yfoT 
P-iulAAi'a nod immaterial- 1 find l *‘ 

llVXA’WIPElI, FlLK, PM pUtdl A“S I J *V f-1 W Klim \ 
I'EUftira T caw run YOU, too! Hi vs S.5MK TE>TIMf>MAl*. 
BiTETRlS AMJ WIUTE, _ 

. „ ' ROOM, Wit. l^t'. PRfUTl 

J. ff . GOODWIN* E x ptr! kctmiU p ( , way, h tw \ o rk. 




Say, Do You Like to Draw? 
Dr»w Pictur*» Th»t S*ll 

Other* ars making f 15<J *nd fcTL-ry 

tiy simply ■IfA'wJllff fictiire^, wily not 
yaiL'i Study at hitlSte at jour lnjuur* wilh a 
> i r ,'eiajrf il 1 urlwnid fil Urt!DO>] T«1Ult*1 Oil. 
All Icn^nnji are valuable, tin tniUin- 

I ton ^nd a i] ii«i h yr-f Ui Li fallow tnd ay w m£l 
!5e stamp for caitpon porlhliO and terns* 

the WX Evans School ol Cartooning 

ti'JK Euclid A van Li'S, ClarclapA 



When You Want Anything and 
Don’t Know Where to Find It, 
Write "Popular Mechanics. 



.earn Watch Repairing 

+M- q 'im tllil i 1 



Lk, k pabclumter— voucaa kim thu \ «flW.l*tawtr 
bt e,™i«H,drn« If a !fw.«Kiia j'"-t v-n ^ 
111 lEir ]TS°;uj ' K.fl hTiO-m. After J.*l e ‘ TT1 J , 'r 
th* f nifM r, j k ,Lllnv-w a WlfcA tf a -J W /. Wb 

-lit kpi.v jail fhat il-it mallei l» and to* fo' «1*lr 
„£^ Viy.mf, yiiu reaJuatai yen »L11 ti* a pr*i(U»d 
w»3.-h.n l ibrrasii “-C’ 1 S «"!“«*' 6 " L 

in i unfllKm, Pailtiua* Fut uur iTkrtia ted- 
A*L [w we F»» 13 mA. It ■ r Jilaiok 
cur l T it E-r-m p int (trail- 

fHEDeSELMS WATCH SCHOOL 
*k w*rTv Sf. Ajncu. INDIANA 





VENT 



LKAitNFD IiY ANY ’ AN Oil liOt' AT HOMlu 

SmAlt cost feeud t o^laj L 2c> > tamp lur partlculfirti and proof . 

Q m A. Smith, kooih +43, 1040 Knoxville Ave,» Peorta^llL 



Rend our Classified PflfiM. 

greatly, 



They*H interest you 



STUDY 
LAW 



High Grade 

Instruction by 
Correspondence 

fourtfentli Tfar* 

P„r,lL rriR for t-ll0 hAT ef WDT tti-HtB. IltiprOYefl 
rru'ttiod cil IdHtructloiL comtinlnsthc leit-ttoot. 

Ecifurc, a, id Ctisa Boo* method*. Appro^d by 

fho h^cil ani h»c. Tb™- CtUK MW 
Pcwl-G rud'iatiOand Huuiri 0 *a T^aw. rftlfqnn rot* 
ef lull Lor. Write today tor CatalQ«ra- 

Chicago Correspondence School 0* LaWi 
Annr Hw^t OhlM(»< 





RtlfV'T', Hinl drift (ti fniiirh UIh* Jilinf: hny* In 
d:ni, i mt yitu rui l>if tin L t^n th, »ruJ kavti uomiithlng u> h.ij 
i|iiiirst j ]f at unit jr nap future. 

Our irihtnii'torH an- all pirM mi'll af n!(ll un i ' y- 
1 ■ ■ ■ r I ■ ■ i - ■ * ■ , will -ittr s]u jpa ikl-l 1 LSquipp^d with Uu i |ah j st uuJ 
tlmefiti iwBchlUes. ^ ^ 

H)(J can MAKE YUl’IWELF A N HXl'KRT 
Klertrlnll ur Itlemhuukal Kliglne^ r+ 
Fouutlrj ninii, l'ri*nt*r, LlthugruptKer, 
CuriihMrr or Uh loiter, 

DrV’ML t ut; |.tH./ fur yiirtr trALulugoiit <ii j'tmrual- 

m-'-.nfti r vi hi ft i?<wl imtiliJiiU, L*-t mk 

■ " vol ( h i Ilf til u ui 1 *A KU r 1 ^1 syrt nr^' rM n li . * r^“\v r!tu 
.fluy jti-r apiJlJi'aUitu LJuiik^ anil pirlii'uJurs, 




LET ME .SEND YOU FREE MY 
TEST LESSON IN 

Cartooning, Designing 
or Illustrating 

CTell me winch yon want) 

This Urriimlminr Tvst i* distinctly fth 
OiUUlNAL UK ATI 'HE ,.f tht? "Acme 
Why“ i'f tiiirbirig Rltcse sul>3ecta :iai«L If 
illr ONLY WAY t* diTterminc what r^rti 
atiuledt nerds in the line .of instruc- 
L Km lly its jiliat f]u‘ nulit Ii.^Hinn 
= 111 [fd til thii individual reqiimMUtHits 
, mt I'.wsihiliiies of each and every rtii- 
f3fi,t cun br selecteiL It n-quin.-s each 
qtmleut ir mflfee three jitjccIbiI rlrawiugs. the citami nation 
iv lii eh in mv !‘hief Ail Instructor and mj-vdf will ifiiiMe a* 
M , ,'raiIJ vonr present knowled«® of the subject, your abil- 
I V inflTmiit-tii fnr futsne niwesa. If it iu adTirtbk- tat ywt 
tffrflSiSS I will Le« you sn. and will ta cQiialty fr«k and 
i MjiH -Jt in e;v ! e vmr Wiirh dm‘im t show the rv+jil i ' t C abiliLj-. 
TIluii’ is an iJiirimnmS tie murid, (YjiiatHlJlJy increasing, f'JT 
Jnmereial ortislH, T can 

■ I in i hflvcf Kliwlcnts riKfniw’tcnt tn nil tiiein. inuT 1-f taiiJ * 
■iVii-r fti- Mj>hd vern this Teat free fliiil tell you bow great ypuc 
Hb-cc’is tune ho r 1 need tnore atuckntfl fti ilil the rlctilfind tJuit 

L Id! pf malic ITHTL os. a competent srtivt you cad com- 
minJ t'UI II * uni I' Wi’CY, or if JOII ji refer to mn jemr own 

f£t firat P rf« for yO»f wi*k; there 
ticatlj HO iStait aa .&* you are cnmiw.’tent 

■- -.- — A a a a - .■.!»=*, wAii ju ii¥l 1 mpIu ft Lf I T PHI “ll V-.- . 

will enabte 




l \ \'T'ic I-] lu mahe S'fiu ('iimiJCtent Lf J teavh J'OO at aM. ni ' re- 
fn'm] v-onr miiiiev. I will sec tiiat your tro mi ng witl enable 

tbc Vind nf drnwitigi! to hrtttff the niopej. You 

will he ifmjilit praeltcfti work tlw kind you will do when jon 
n .,,-kv.iUv cmr'Loypil or wurkhUE for JfflUTSelf. 

Frcm^ my ™£rlen.'e l have leaMicd that more pwplo 
aucr^eri and earn aidenriid inoomea at this work *h«o Ibtnh 
th.-,,- ri in tt isn't always a mutter ni palural Inlmt. I J 
wTihmit (-ft refill trilnini? syntfiMAtif dcic , toi>nii , al. lai™t 

come tmceessfnl by prOJWC «iidj, ipplicatl-on und pecseTEiritun, 

and no .™pj «« 

that Ton L'ti U mmplete a full ocuirae nt tinidc bff mall duriciit 
SJne, or ywf can rut in part of vonr thne Ntudjlmr m 
cut Resident Hctaoel under Hie jjbibo nal cliargu of mj t hiU 

to-dav and I wilt scud you the Teat by return 
mail D, ELHRED WOOD 

President and ttercttd Mauafrcr TUP ACM| ftehtxd of 
Drawing, 59 6 Acme Bldg.. Falumi^. Mich 
Eatablllbed inroiEgrated, 









Drawing $125 to $250 Monthly 

School Knowledge 

As Chief Draughtsman of Engineering firm I know exactly the 
Quality and Quantity of experience and practical training you muiit 
have, and will prepare you in a few months home instructions for 
above paying salary. 1 furnish free positions to my graduates* 

Complete Highest Grade Drawing Outfit, everything included, with German 

Silver Set of Tools, value $13.85, FREE next ten days. Address 
Chief Draughtsman, Div. I9 t Engineers* Equipment Co., lnc« ( Chicago. 




L DEPARTMENT 

TECHNIC INSTITUTE 
Feim'-rly Fwsiifu llcrologicii imtituta 

FXCXRIA, ILLINOIS. 

iRGEST and BEST WATCH SCHOOL 
INI AMERICA 

» teach Watch W^rt,, JcwfdcFi Fngm inf, 
Wfc IV rli, Optics T'lHIUQ MJ^OhAbte,. 
ir-.l ajj.j room,* Dear school at Lu^itj jIp) 

Id*. 

lend I f ratal r of ! n birnuitloB 







PeneM Pistol: EseluFivelr a 
weapon for defense^ hsc at 
knife; A protection njmmsC. tmld.- 
nps. 32 caliber, 1.1.50, prepaid. 

C. S. Webber, 
m nm SlaltSt. CHICAGO 




We [rich Furniture Otii^DiD^ Rod 
Making, Stock Bil I inf , Ornamental 
Dm wind* Water Coloring and In- 
terior Dcooraliunr bp mail. 

GRAND RAPIDS 
SCHOOL OF DESIGNING. 

A, KIRKPATRICK,, Instructor. 

M4-545 Houseman BEdj, j j Grand Rapids, Mich. 




FfPFPfA N «oo 

$ 18 g a IIIONTIfl 

Been ymi tartU be an Cnjfincer ftod earn 
more. W e teatih you by niatJ. Only rat]., 
way srliuol in existence conducted by m. 
rual railway ofilclata. Our students make 

gotKL Bwt roads represented. Positions 

parMiUrd bo tboecninoraJly (UrdptiyH- 
lcsJ ty competent II und] ed a; n+i^li j 
now. Write today tor entAloir. etc. 

Th« Wentb« Ay, Cnrref , School 
Box 503. ri«port, UL 






ARE YOU GOING TO ST. LOUIS? 

The ‘HOT EL WINDERMERE la adellghtlul plaeeln the Rest Resi- 
dent Section and away from the noise and smuke: yet within pjw 
aeceM. Transient Kate: |1 .0(1 to £),< u a dav, European pbui s pedal 
Rates by the week, Write for Booklet. ^ 

Add rew, W, F. WILLIAMSON, Manager. 




"HOW TO REMEMBER” 

Aent Free fn R**(i*i-N of lb A Publlrptjim 



intellectually than 
y°HC memory. Eh?, jbcipeniiTg. inmud 
income; fiTfi re+irly memory frjr fare*, nAmca, 
■j™ detail i, itudice, con furcation; dsTelopi wilt. 



^arpHsnalitr, SfrUd for' Free HukleL 

DJckmia Memory School. 70 S The Audi tarium, CtUcwfO 








EXPLANATION, — Tills expanded steel Jacket of a S3- 
calibre- ride was extracted from the beef about 4 In, from 
ihfr Hmrface, l lie Lead of the Lull: let passing ibroufih, leaving 
a 3-in. rent where St parsed out. 



The British Dreadnaiiy'ht Is the first battleship to lw 
driven by sJeatn turbines, consequently the trial crut&e of 
10.000 miles, at an awe™ ire speed of IB. ft miles, has been a 
subject of great interest. 









The Sun Never Sets 

WHERI THE 

BRILLIANT LAMP BURNS 

and no other hRht Is half so food or cheap. 
It's economy to use them— a. savin? of 5 q 10 
75 per cent over any other artificial 
ll^hf* which la demonstrated by the 
many thousand a in us& all over the 
world for the last nine years. ’Write for 
P. M, catalosctie; It tells all about them 
and our systems. 

BRILLIANT GAS LAMP CO. 

4£ State St,, Chicago, 111. 



SMALL BULLET KILLS BIG GAME.— Ry the Invention 

of a Chicago spor toman 11 few uontil ego of an 
1 1 1 1, or "'ULil^Ijri "Uli" bullet a cliwlihd improvement has 
lieen made bi aim inn nJtlou for hunters. The uew r bullet in 
con] para lively small nillbre will Instantly kill Isirge unme 
which heretofore required the inrgeHt This bullet 

9. ■ u Lr. strife inn mil null tissue, Htieta its the hide of n di-er, 
tiountiili} 1 Fmi. Inat until eXjiatidH to three or four 
“ri^LliiiL ■'lie, with onrreHpniidlnj: deadly effect, 
ortl- ibis bullet prodm-eu fa ml (vmimis in spots 
ordipmry bullet would do t’i.-inji,Tret1ve3 v lltiEe 
media le daioafre to the pauu% which would ettcatie- and 

her ror-i.vor f , r ,i|,x :!t Sdirie ill^luut and luneoesslblv 

thus be lwt to the hunter. As the cartridge 

all the Htonden] ^fzes It ilia any rifle either 
nr magazine type. 



*-4 ‘■■‘tey JJL-cie Aii.ni uin^^y. LV- a 



HOW TO BUILD A SMALL KILN for 
firing China, at trifling cost, will bo des- 
cribed in Popular Mechanics for November 



Please Mention Popular .If eeft antes 




POPULAR MECHANICS ADV EMTiSitfU BBU2W JY 



Learn Bricklaying 

UTifl e*rn fpnm ff> to |fi pOT day. On™ In the only thoroughly 

E mrttueJ pcliiHfl in AtuctKml We teach bricklaying ffcltiaiirelY, 
« rge, iTh' ti I ighted work-rooms, I iistnigton aiu tzh- a g£ wide 




expK'l’Ifinee in hrlrkla) iug lnd contiHijUn^. Only twu op three 
moatha refill red to master the trade. Positions Always open 
to our prflduntflfl. T>i‘n3Jiri<t greater than the nujyply, £**y and 
evtulDg: claaece. ’Write today tor free Lllnitrated booklet 

CHIGiGO SCBMLOF mcriUL M1EKUmG.IIKt.Miw SOfU, Chkti* 




MECHANICAL DRAUGHTING 

— PRACTICAL WORKING DRAWINGS fOR SHOPS. DESIGNERS, INVENTORS 

P. G. STEARNS, . 39 HENDRIX STREET. . BROOKLYN. N. Y. 




INSTANTANEOUS WATER HEATERS. 



Jiiht light the uu:*, hot water iTistentlj 1 pours forth, 

3 ga] lone a in 5 uVtte, cuntl u uous ft ■ >w. > o boil *t lit 

tiitik reQiilrfiil. lO ptllubA Jiot vttrr for 86 c worth 
of (3 I'eateat heater ever madt; . 

automatic water heaters „ 

The Mud th*t |(L bu*f wjw* jan "Aum th* t»uerf. 

IRA Id 0’MALltYp 89 E, Lake St., Chicago 

Retailer Wediatiioal Sou piles, pipe. flttLngs, burn, 
it-. plumbing Sundries, pipe repair damp*. ete, r r to._ 



CORPSE POSED FQH PHOTOGRAPHS,— A proop pte 
tore with a corpse a» tuns uf the auhjvete was niadH at 
imletLendence, Pa,, recently Jn order that (h# dead ninn's 
wito In Ansi tin ill I Kb t have a uaturpil appearing photo 
pm [ill of him. The corpse wan propped « gainst a tree 
near the grave imii looked teen concur ned Ihuu the rest of 
the crowd. 

— 



SWTMMES. TOWS SKIFF TWO MILES.— A remarkable 

exhibition of natatorial ultHI wrh made by it N'ew York 
policeman recently when he pwrui fluirc than two miles 
through thy swirling waterw of llell Gate, towing a pkllT 
with three men fo U. The in mi panned the tow I hie over 
one shoulder and used the aide stroke mont ef the way. 
Immediately on leaving the water he entered the skiff 
nnd rowed back against a stiff current. The stakes 
were |1U. 





Tlie newly organ isod School of Railway Engineer log at 
the I '[liver.*! ty of HI tool* l* thin y *-ilt under the direction 
of Prof. vv. F. \t. Giwa, formerly of Purdue University, 
who will also aet jls Ilian of the College of Engineering. 
To afford complete training tor Ibif railway ■service. In- 
cluding railway organs rat ion and orwration, as well as 
railway engineering. Ip I he aim of ib“ school, which is 
cipccted to tank among the best in Ifce United States* 



JR SHAVE YOURSELF? 



t 

E5 1 

l 

V iu |.<p I Jch tor home ah mvlng , we offer this TSc brush tot 

Complete u1tl»| on hem* ihiUlnf FREE, 

HORAE BARBER SUPPLY GO., 3-4 E.PUBIHA SL Gh|c«*» 



Then got a brush, Che hair# of w hich will «wr wm« oat 
Our new EVERLASTING SHAVtNO BRUSH h*i the hmlr* 

CEmeiiLed mud H<'t In an aluminum ferrule by oUFp*teDt 
pri'seeas i guaranteed perfect for three jemer, m 

A nit c om#ihi />re {/ a Aafr com** ™#- 



SPECIAL: To Introduce Our catalog of fmift and 25c 



Violin,Music Free 



mum 






To Int roduce our Now Violin Qntal 
VIOLIN OFFiJI we will aend 



oa end NPtOlAk 
VIOLIN OFFllt wa will Rend forthu next thirty 
diAHOur&GoOnt music book; contain* £4 piece* ofc*pJ+ 
right in M c, such nji Over tamo, flfel tzeipTwo-ttopm, vto. I 
printed ou & tie parser, ttsvinttoist cur new &ud> 
P’ Uluttreted catalog ot Viol j m, o u j tao, Mandel lm, 
Kluiicil GuppIIm, Strings, Bow, Rte,. in. the hmaii ox 
efetj Violin pliren n if wa will tend tho smmoa of 
four pBrsop* who play the violin wn will tend jog owt 
BD oelo book, free. Ilnoar cmtelrw, Write hush nodi 
iddi w s w pi mini j mnd sncltne B re £j»nt *tmmpm to mv 

voitago *nd maJilhgcofft of yoor muslo book. 

E. T. ROOT ft SONS, 

79 Patl.n Bldg. IXatabllilud 1SC1J CHIMOO 



ELECTRICITY 



Bfii* Electrical School In the otdehl 
sod bent school In the world teach mu 
eleA'teicity eEcl.ualvely. 

TheoxetkEl end jirmetlcBl oourse < omp:et< 

IN ONE YEAR 

Ptudenhs actually construct Dynamoe, J]tc, 

Q mdua tc« hold good ponitio n is . Fa n riern £M 

ye*r opens Sept, M. Send tor free CatnJoi a 
■lie* Electrical Ms«l f Hi Q St. N» W. t Wi.hinfliom, 0 . C. 




$5 



A DAY 

to * months’ 



and qvbt la earned by 
our graduates aftor 2 
Practical Instruction In 



PLUMBING, PLASTERING, 

BRICKLAYING or ELECTRICAL TRADES 



CO Y N 

New Yo*m 



FrecdalfUo^ud. Porfftotu secured. Dejit.P 

E TRADE SCHOOLS 

Chleaie 6as Freaoiaos 




Agents Wanted 



Site *»W| ttJi XKitJtlWily ba njnr]^ aetlint 
tnd #p|!^intin|; kjanta to PfU cup Eydrv 
CarboB. LlEhUnf Sjitom* Nnd Lmuipa, Our 
Buttcu DimDDiliiiiati Syitawi hutw Cm j] . 
ur» inlpotii-ible. ffi trfliri Knnd ■oppst' 
tcmily tu inNkeniDut'y. Waut»d a good, mta 
Lq •vary town, vlLIng* and city In tha w^rjd 



Lifhl Dipt, 




National Stamping & Electric Works 

151-159 Jefferson Bi., Chicago, U. S. A. 



AGENTS 



ttlfitLT KAbK wlllme m 
niiflu SkL£ii!tQ ,r TiunsFAaanT 



'Limit. 



$100 A MONTH 

iuaJJLIRb FOClHT KSlTKa, Nits* end arfiittii on coo iWtf 
phnic mud ledirc embleBi <m Iho oilier. ju%t the riphl thing 
for i nice wtsenl* Writs TODA? for 
GOLDEN RflUKCrrLEBY CO n 4&-51 Wrndc(l Street, CWSCAtiO- 




Geisha Diamonds 



TMI mtsht saatTinc DisccTxar 



Brlsht, aperhllng. beautitoL For briJliflucj 
they oyOrtl the kCDUlro, mtmndirig nil t^’«t and 



1 u r z S b ax port a. Onn ItfUlleth the oififliiM. 
lent free with priTtlfwe i'T rytmn 1 natlOD- 
for pftrtsculmrm, pric^N, etc., mj.ld n.+*ti 



THE R. OREGa MFO* t IMPT CO* 

D*pi H, >01 S. Tam Bonn 3tn*A - Qdtewt UL 




TR‘*NUUTtt” 
LAMPS 




ExcluaiV* toy 
lilory to 

kfento. 

PT^r5to for 
etidoint nqd 
price*. 



VAPOR 
GAS 

For Home. State and Street 

Wb tliamB.uufictureTmblafAiOTpi, 

W' mil Lminpi, Ch*ndeHan K St real lemp, Etc. 1M Cmdla 
Pbwbt itrtn hoari 0WX CENT- Kd Wick-* Nft ^inDk*- 
WnOdoi. AhwSntoly life. THEY Si ELL AT SIGHT, 

CHICAGO S 0 U 1 UGliT CO, 0 Itvei it., CHICAGO 
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Increase Yonr Earnings 




W e have an attractive money- 
making proposition to make to 
those who would like to make 
MORE MONEY. 

Our proposition offers an ex- 
ceptional opportunity to men 
employed in manufacturing 
plants, machine shops, etc. 
Such men can easily make 
MORE MONEY without 
interfering with their regular 
work. 

The work is pleasant. The 
compensation is liberal. What 
others have done you can do. 

Write to us today and receive 
full particulars by return mail. 



POPULAR MECHANICS 

Desk A... 160 Washington Street, Chicago 




rurui*A a m&uuajuva Aov£&ri&ijsir skvtiun 



IK 




see that 

Ball! 



Tho floxi* ItcLi.ET li t[ia mcft 
srcEiiAi'jfcnli]* inTuniion In mc>d«rb 
nEmauLUiliOB Wln-b it Li td flc-sh It 

oxpfindt, ** per (LJuitTitiira utor*, 
i^Ai ini; wida, ewp »d<| i n rt® n ll y 
fatal Wound OF caufUll hr.Tff 
blM trail. QJ vm far t!r«aler fcrJJ- 
ln|( TiCiWdr to luiflll Caliiirfli rifle® 
ih an l*r« 9 r atibrco ipoW Iljlvo, ihiJ* 
Karln-g aiiummiUc n, linny rs troll 
firi'l rifle nv gist *u«| fkinj prrf.ner 
ranjj*, *L-kcity md McnracF. But 
abotD all It (btfl tbs (Un* icirs if 
JLm IlEI it, Wd '.Id n.::t at LI Hui ra 
Hi i T.m icparalilf but jsujiplj L. 
if- C,, Winchitttr, er enr "(*nd- 
■ rrj rarlriiJjft with >b>K]|i/lD 
fll'LUtl and tv i t li >jt dlilutL'Ing 
orLtfinal Inad, if your dealer dri-t* 
licit h m p 1 1 nT*t Cl n rid f-.b w i ih 
IlcmtiRi Hum* »fdvr frojn m 



and jfiviH in hit aa:n*. Boalc of full inform it mu for your timt on a 
ptHlcaid. &?h 4 for it tuoaj. 



flexle Ammunition COm 340 T. Marquette fiJdg.i 
CbJcago, Illinois, 



THE Fill ST TROT* SHIP,— One hundred and twenty ypara 
age* July 141b [lit* Hint Iri’Ci »]ri|i tv HA launched h n i a 

little river called (he winatM, in England, In an iron- 
msstpr, buiiLikl Jrhn t\ tEk Insou. Ik- hud mail,- many *•%■ 
per I men 1 a on rfumll tMiaca, hut when he proposed building 
m litri^t* people In uglivd nt him, arguing that It waa 

against nature, kLucp Iron would mol dost on water. In a 
JnriE'r Julm Wllklntnm stated that fKJD tuit of I,mX> people 
lauiulii'il ni jiud (ipjjHMrd ]j Ih Idea, 
lie iiereluted, however, and tiqllt u niii» 11 craft, whose 
tctmiiige in In considerable doubt, some gaping si wna 7(i. 
^ ml other* claiming only -lb toil*. Whichever St wan, the 
vessel dented lightly and wkh used for n lonii time, Wil 
kinsuU’w faith wjik rewarded and bin Jtim hIiIjih. a hi h' rutiled 
tl it- old wooden otica surely ;ih uterf bu* miperncded hi* 
Iron, 

July 14th nod to have been hi* day of fate, fur he 
In Limbed Ills flrnt Iron Aisir? on Toly Hilt; lie wan publblv 
Inquired by the city hi f 1'urli on July I4|.li; he huik ■ml 

J inii'iitH on n steam ini^lin* on July mtt; and lie died on 
uly 14tli, 1808. A unlld Iron monument of HO tons weight 
lVas entiled tt* bis memory* 

— * * * 

ELECTRIC! CAR BEATS FLOOD, — A root or man nf the 
Butte Electric Railway t'o, raced with il cloudburst in 
Elk Tjirk Canyon irmiilv ntid mitred On lives, A (Unpaidi 
sny*: " Pursued by a wall of water 15 ft. hitfli, SEiF' 

iM-rnintc [nit on full a peed abend down urrude, ami. tin* 
ear illugitipf iu ibe irm-k by n mEnodt 1 , ren(-hed blub land 
Jtint hr tlie HiMul, turning up (bo riiiu aiul Kweepiug all 
Lc- fort? it, ohJlternted the road behind liliu. llip Hood |ert 
6 ft, of tmtd In the Ureal Non hern tunnel. The damage 
to property at the foot of the canyon Is heavy, but no 
liree were l»t." 



“COMFORT s^-heatmg n $5 




Safe Si nude EomiMtiknl 
AfSEN T.S Huulrd Everywhere 

Own ONE cent |i*r rl.ijr N .L , [if 

(Fifei ,-iir N« I "3 -tni't. Morlctiiac* 

qi,J l- tiijou ■ , lii i-lib krUelii |i«r In-, 

mibt^L t'fir fun he! [ifl,rticu]An *i; .l 
prJhtfld aiAtlcr, w-rLUs 

THE HAWKES FLAT IRON CO* 

377 brarborn St-* Chicago 



Stuart’s Plaster Pads 




DO AWAY 



Hllh the 



ATOtffCE. No buefelaa— no 
strap*. are luabluct n 
tTBKRAL fnexpendlre OFFER tn Intrndue#, 
Write today for TRIAL OF TREATMENT and 
fntereatlngtXMik on RriTOKE I EEE. 
fiTCAItT PLASTfcli PAD CO., 



1 DJ-K North Broadway 



st. loths* mo. 






Special 

Autumn 



Offers — 

for our Dew fall circular — 
now ready— listing remarkable offers . 

If now, or any lime between now and Chrfotnma, 
you contemplate the purchase of a diamond ring, 
a watch, a locket* cut glass^ silver or jewelry of 

any kind, you should write at cnee for our special circu- 
lar. If you want to ho posted on latest styles and up-to- 
date Quality, write at tmee. Our 6fnicial circular, with 
its conservative, moderate, rack-bottom price* has been 
prepared tos&cqre from each one at least a trial order; 
for we know that a trial order from 
ymi will mean a continuation of your 
DatrtmaKe — we know the first pur- 
chase will prove to you that you save 
money, while gettinjr the highest 
quality from Geo. E. Marshall. You 
will be wrprufrf when you note our 
vtrv m admits jyricts on really high- 
grade jewelry o£ ail kinds - prices so 
far below those sometimes charged 
that there is hardly a comparison. 

The Marshall guarantee of absolute 
standard gm- swath every article list- 
ed ia Out circular add in Our Catalog. 

Diamonds/ 

If you are the kind of purchaser inter- 
ested in therw’yjffl.i'Jf pure -whits Qt fits, 
perfect In cut and color, and of supe- 
rior scintilla tinif beauty, you should 
certainly send for our special Fall cir- 
cular and note the Quotation* on the 
fame us Marshall ' " F 1 ’g rade diamonds. 

OUr 1 ' F" ptb rl e In a fur prflds thnni 

the best, trratle that nine out of ten Jewelers 
ever Garry la Stock, iwlc) litvaurt >fn Uunta 
pilrduu®, last tH'fo ro the 3u®L eharn a4- 
Tnnoft la diamond tuarkt-h tva are atila to 
quote wall Ijoio# tha repali price. 

Far Inttinec; Isa t»»ut3rnLeval L»]- 

elter ring with a Mar*ha|P‘i? 1J grAd a diamond for on Ty #6t.Wt nu' 
beU her ring in the center fori7Jj,W| the Imrjremni extra flno li-i- 
char ring at the very hoavy aud elegant setting, for 

only tCO.M. TCRHTB, if you doatie — 



$ 5.70 

rnerrlngln tt 



pftys for the oval belcher rtnfr- 
& iVIOlltn Sf, 60 am- mth pajH for riv! 1 i l 
■ ring In the cantor, an 4 JIS.OO aruuntb pays tur [ be ■ ■ ri ti 
Bna boJcher ring Hit ttaa bottora. 



For auk l& full: i% PJstBunl — art appmOal prepaid* 



Send for Catalog 

and extra discount sheet. If you are looking for 
quality ftfld infliJ&t on Quality at the lowest possible, 
price do not buy a watch, ring. Locket or 
kind of Jewelry until you have sent for otu 
catalog and circular ai r . Ch.e, 

4pqan]fif ymirMirthonm 

prieeA cateneti hy the r (ter.j 

I be lilghrul i .[ iIjl El ty ft ud « 1 03 S(*tr Hi n-oi* 

Ti*r off fhli oeupon ini ilfl G^T P y blc*pn, 

to u* now, today, Dcn'tdi I any otjllcati^fl 

Geo. E. Marshall. Inc. 

js^sssas 

A* B* mule 

. - . - ,++ ,, .. 




ILL. 



He letter necuurr; Just sign end mall coupon. 
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fOFULAS MSuS AN ICS ADVERTISING SECTION 



Business Opportunities 



\\ We have had planed in oar hands for 
■; negotiation patent rights on the following 
f inventions : 

i'J A gas light flasher sign which has all of 
fj the advantages of an electrical flasher sign 
('i and is much cheaper to manufacture and 
I 1 , operate. This sign is especially adapted to 
| smaller cities where gas can he had, and 
/ where electric companies are disposed to 
l charge high prices for motors to drive the 
V electric flash signs. The inventor is a 
skilled machinist, who can superintend the 
manufacture of these signs, but needs the 
cooperation of a business man with suffi- 
cient capital to introduce the signs. 

A pneumatic hammer which has proven 
by actual test to be superior in many re* 
spects to the pneumatic hammers now on 
the market. The cost of manufacture is no 
greater than the cost of making the other 
hammers, and at the prices at which said 
tools are sold there is a very wide margin 
for profit* 

A combination tool, comprising pliers, 
wire cutters, wrench of different sizes, die 
stocks, etc, This is a high class tool to be 
made out of drop forgings and is especially 
suitable us an emergency tool for automo* 
bliists, 

A handbrake so constructed that if a tooth 
should be broken, a new tooth can be readily 
inserted by the user. The head of the rake 
is made of cast iron or can be made of 
wrought iron if desired. 

An amusement device made principally 
of wood on the general plan of a aee*ssw, 
which is capable of being made small enough 
to be used in the house or large enough to 
be used in public parks. A similar device 
is being extensively sold at this time. 

An electrical soldering iron in which the 
copper is quickly heated and will retain its, 
heat. 

The Inventions above named have all been 
thoroughly(tesfcd and are ripe for introduc- 
tion to the public, The entire or controlling 
interest can be obtained at reasonable fig- 
ures in any one of the inventions named. 
If you have from $1,000 to $5,000 to invest 
and are looking for a good opportunity # of 
engaging in the manufacture and sale of 
articles for which there is an established 
demand, we will be pleased to give further 
particulars in reference to any one of the 
above T or better at ill, would like to have 
intending purchasers call at our office and 
make such personal investigation as the cir- 
cumstances may warrant. 

Popular Mecbanics Patent Bureau 

160 Washington St. CHICAGO, ILL. 



THE FAYE AIR MOISTENER 




Htuga on back of steam or hot water 
radiator*, out uf «l|fb t, m irke automat So- 
aUjfj preserves health; all doctors recum* 
mend St. Ask yonr>. 

St L Jj d uh FJ.lO, use 1 1 30 da)'*, If not mu rtf 
than Satisfactory, money refunded. 
Descriptive Booklet Jfo, 210 , FREE. 
OR« St LOCKETT HARDWARE CO* 
fltiltfi iad Aftili WaaEci. C il 1C ago, v . S . a , 




GROW MUSHROOMS 

For Bif aud Quick Broilta or For 
Tout U*U Lae- 

I can give practical instructions worth many dol- 
lars to you. Nu matter what }uur occupation ijhf 
where located, get a thorough knowledge of this 
paying* business. Puttie iitam free, .lALK^thN 
ntllisHHOORI FAKAl, 3*43 s, Western 

Aia, 114 30, Chicago, 



BEVITINO THE DEOWN ED,— We have received the 
following letter; 

“On pajje 1.HJ..S Lif l a «>| i ll L- it r Mechanics lor September there 
la on article tm a ‘New Method or Reviving the Browned/ 
the theory advanced by Dr. H. K. Wbltford of resuscitat- 
ing by t h e beat method, etc* 1 have In my possession a 
bwh hearing the Rile, 'They a re not Dead, Restoration 
by the Heal Me thud, of these Drowned or otherwise Suf* 
feealed/ by T. H. Lambert, A. M.* M. LL, L. L. L>., New 
York. Wright Jt SchundellfliiUr, Publishers. lfiTlA At thD 
time articles alao appeared in the S* Y. Hvening Boat 
and the N. Y. Evening EspreBtt, corroborating ttse theory. 
This imuk eon to lit a Uio pages on this liiettmd nmi la pro- 
ftiaely Illustrated, Ah rhla theory a'sa pointed some t^en- 
ty-eltfht yearn *eo. It eannet be entirely ‘a new one/ It 
la uato-nlshing that so natural u me thud should have made 
such little progress uni| especially so |#y Life-Saving hIii- 
ttons. Trusting that this may possibly recall this book 
imd hrtnp H Into the eminence which It deserves, I am, 
sincerely, Albert E, file vers, tot ley LuIIcrc, Nevada, Mo.. 

“August 27 t KW7." 

■ » ♦ 4 

DON'T INVENT NON-flAL ABLE THINGS, — The follow* 
Letter fmci one *f the be*t kimwii patent attorneys 
jflves cood advice to Inventors : 

“In view of the number of Inquiries that we receive 
from parties who want to know what Invent Iona arc In 
demand. I suggest that yuo Insert in the news column!) 
from time to time paragraphs giving- intoriuHtkiu along 
these lines. A certain elans oC patent attorneys send out 
circular# advising inventors there is a demand fur certain 
Invent Ions when* as a matter of fact, there la uo such de- 
mand „ 

“ll neetiiH to use that your readers would appreciate 
honest advice a Ionic these lines. For Instance, a retrain 
Washington attorney, whose circular la before me. repre- 
sents that there is a com me re la I demand for "ji nut anil 
bolt lock/' The paragraph *nyn: 'A locking device for 

preventing a nut from accidentally working: loose or cow* 
llJB off of a bolt iff much Herded/ An u matter of fact, 
there are more than a thousand patents un mn-h devices, 
all of which are more or lens effective and In Their various 
forms uowr almost every conceivable shape and construe* 
tlon. 

“If there was any commercial demand tor a nut lock 
It could be met by at least n hundred different forms of 
devices which will effectively prevent the working loose 
of a nut on n bolt. To hold out to Inventors that there 
3e a demand fur aueb an Invention Is a mere tulsreiwesentn- 
tlOb Of tike situation, I think yOtl can serve your readers 
by giving publicity to the real facts. Yours truly. F. 
Benjamin,' 4 



Classified ads £e a word- .'100,000 readers. Best results 
for lowest cost. 



* DOCTOR 



ofMechano* 

Therapy 




$3000 to $5000 A YEAR 

WE TEACH you ey MAIL 

fn Six months you can begin practicing Wwltano- 
Therapy— m elevating and MiffbJy paid ptofessloa 
i tor men and women, yore conipreUcnBlve than 
/ Ortaopathy. Endorsed by phyalclana. A laa. 
CiiilllhB nudj^eaay to learn and equal to college 
couril — we auarantne sacveaa — an ardlnary 
ed neat ion and our worse o f In&tructlGn flte you 
for a prof eaalona I life, Autborixvd dlplOmna 
to graduate*. w«k absorblnRly tntoreetin^. 
Vast O-pportu hides tor social and Ounclal 
btfUfmaiL Special terms now. Write today 
for proa pectus — free. 

AMIMCU COLLEGE OF ■ECHMO-THlUff 
Dept. Hl| R« 4 «Lfh Bk, Chte«(* 



Ph-iii# l/r«aUnn Pnnnl'itr 



rvruisjin iva ajj? Jt ni euLuiiuss 



1 1UO 




The “Self- W orking” Washer S7,1Bi!S 



A twlflt of your lingers— 

Thai's all it takes to start the 4+ S*lf- Working" 1900 
Mol Mr WuslHT, 

Tarn on the witter — or electricity and, In six nil riot on, 
your tubful of clothes f& cleim. 

The Waiter docs r( ] the work — work* by itself — while 
you attend to othfr duties. 

Then- when the clothes arc wn wheel, another twist of 
ynnr finger* H witch l.-s power to the wringer to wring out 
the clothes. 

fai pounds water pressure or a. common electric light cur- 
rent — fiirriisthes power, and It to 4 cents n week iiujfas for 
all you need. 

Could washing he made cruder? 

Another thing — your clothes arc safe from wear In u 
"Self- Working" Washer. 

For there Ju nothing About this Washer to pull, or haul, 
or beat, or pound the gttnaentjs. 

No complicated inside parts. 

Nothing to rub and wear, nr fray the fabric*. 

Button* tire never cracked — nor torn off. 

Keama are never pipped. "Wash tears" are unknown. 
You can frush the finest Hum, lawn mid lure aud nol break 
<l thread, _ t t 

For— lu the "Self- Working 1 4 Washer, (he clothes arc 
held still while the water mill soap tire forced through nnil 
over, and under, and around them by the motion of the 

tW Yrtur clothes are washed quickly— thoroughly safely, 
Ami the ISX.h. 1 Motor Washer saves it* own east many Hiuca 



over hy keeping your iLnen. your undergarments and other, 
washfiblea from wash-day wear. 

Servants are contented whore there is a 4 4 Self- Work lug’ 4 
jiihiij Motor Waster, 

They don't have to worry about ' 'Wash-Day/* 

They don’t leave and get other place*. 

Then the I 900 Motor Washer SAVES ITS OWU COST 
AND PAYS FOB ITSEIT. 

Don't baiieve thin! 

PROVE IT— AT OUR EXPENSE! 

You van ICs| a lUOti Motor Washer a full month without 
paying ns a penny. 

We will send one of there washers to any responsible 
party and prepay the freight. 

All joti do Is agree to tekt the Washer, 

Use It a tiiuuth, Ik) four weeks' washings. 

And — If the washer Isn't nil we claim, don't beep It. 
Pay nothin?. THE TEST IB FREE, 

It you keep the washer— as yon surely will wish to. when 
yon ree all That it frill do rtml all it frill save — you can 
LET THE WASHER PAY FOR ITSELF, 

Write today for our New Illustrated Washer Book, which 
shows Just bow this "Self- Working" 1-HM) Motor Washer 
works, and tells how 11 is made — how it Fays for Itself— 
u ud all about it. 

A post curd with your name and address sent to us today 
bring* you [lie hook by return mail, postpaid - 

Address — The IShJO Washer Company, 3100 Henry Street, 
Binghamton, N. Y. 

Or— if you live ia Canada, write to the Canadian 1900 
Washer Co,, 355 Youge Street, Toronto, Ontario. 



WORKMAN AND SNAKE RATTLE IN MID -AIR. —Sim - 
pended TS ft, ahuve the bottom of a pit, and RKl ft, from 
the t«P John Hutch luson, a blaster in the huge quarries 
alcLt? the Delaware river, bad a recent experience that 
Will remain with him for many years* to come. A hun- 
dred of bis fellow-work men watched him battle fiercely 
for his life against a huge pilot snake, and the sight ao 
unnerved them Hint all work was euapended for the day* 

Hutchinson hsd been luwenA o«r the side * ^ 

nkmiTT ii-hlcli is ITS ft. deep. and had gone don is KH tt. 
from the lop to do BL'Uie blasting. Feeling a peculiar 
movement of the- rope, he glanced upward am! tUsi'iivf-rk, 

to bis "horror, ibnt an Immense *naka had crawled onto 

the rope from some ledge, aud wh.h rapidly making its 

" ^Eara pe 9 Me One ha ml wp tlUr-d with sth'k 

dynamite; the other held u ™all rock 
the dv mi ni lie was to can re an untold direstir below. j 
jiuallv succeeded, bow ever. In stow ing I t away In ht» 
pocket and proceeded to tflve battle with only the drill 
an il wenTMin. Ill* first blow did not deter the ^rjtenl, 
hut the second one, which was delivered at close 
rpr?t stunned It, u nd n third one put a quiet (is to It for 
ters, ffl , to the (iwnil. Ufehin^s 

friends drew him to the surface above where It fell, com- 
pletely unstrung, by his nerve-racking ordeal. 



ELECTRIC LIGHT CIRCUIT KILLS TWO,— A death by 

electricity occurred in Huffulo. N- Y,, on Aug*i»t ®l. 
which wns almost identical with the death of Miss Uriw 
III lion, Ji-s recorded lu our September issue, 
tiiL&pew Bounina, u laborer, started io enter n freight 
o«r In pursuance of Ms duties. He carried a portable 
elec trie light, with its attached wires. In his hand. Just 
a* he reached the oar dour, and probably stepped on the 
Iron plate from Hie door *il! to the platform of the freight 
house, he uttered a piercing cry uml fell to the ground. 
He died before medical assistance could he summoned, 
while the only external mark left by the current was n 
flight abrasion on the left wrist, 

If the man was shocked by electricity be c^uld not 
have received more than a 220-volt current. The proba- 
bilities are that ho hud a weak heart which Wan affected 
by the abrek, An examination of the wire and light bulb 
he was carrying disclosed no defects In them. 

L, R. Carter, son nf Brigadier-General William H. 
Carter. C, s. A., roni manlier of the Great Lake* Tkpiirt- 
luont, was instantly killed, August 27, by an Incandescent 
lamp circuit at the L'nlverslty of Illinois, Mr, Carter was 
u student In the summer school of agriculture and was 
standing on «n engine frame while rv pa lying an electric 
chandelier. It 1* not understood how’ o 220-volt eun'cnt 
could brave caused death, hut that was the unfortunate 
result. 





BARODA DIAMONDS 

fco tbe gbDuiisu— it 1/30 the cost 
SOLID GOLD MOUNTINGS 

Sin nil *riU teil and aiy^ri tiunlnttldB. Sft 

thfrm fint, tbm par. r*.talftjf FREE Pataat 

EiBN ftau|l0 InpludcJ fDI D Ua-MBt ffUimj'i, 

TieB indi C*„ DcpL M , 1M H«rlb Mite £1. ,Ctalrs|* 



Be Your Own Boss! 

MANY MAKE $'£.000.00 A TEAR, You have the same 

chance, start a mail order hMlnraw at home. We tell you huif. 
Jinn ey coining In dally. Very good iirnfit^. kvfTytliingfurutflhad. 
Write at onsr for our ‘'Starter ’ and FREE pirtlLUlara. 

P. M. KRUEGER CO., 1S3 Washington Street, Chicago, 111. 



PJfdsc Popular MecAanfci 
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POPULAR MECHANICS 



These books are a perfect gold mine 
of information for every one in- 
terested in mechanics or who uses 
tools for pleasure or as an occupation. 
Of equal value and help to the pro- 
fessional mechanic and the amateur- 



aoo 



338 



238 



Page? 



Pages 



Pages 



Vol. I, “Shop Notes tor 1905 
Vol. n, “Shop Notes for 1906 
Vol. ID, “Shop Notes tor 1907 



» 385 

Illustrations 



385 

Illust radons 



» 580 

Illustrations 



Vol. IV, ‘VShop Notes lur 190S. M Ready December 1 



THE PRACTICAL EXPERIENCE OF HUNDREDS 
OF EXPERTS CONDENSED IN THREE VOLUMES 



" Written so you can understand it* * 
‘Priest 50 Cents pet *Z toluene* Postpaid 
t>r Order From Yoirr Newsdealer 



Esch Volume Contain* Entirely Different 
Matter From Thai in Ihe Other, In Ordering 
Stale Which Volume it Wanted, 



POPULAR MECHANICS 
160 Washington SI., CHICAGO 



FUlrU Ju/jaia 2 ^0.(11 U JO-C L'i 1 L/if 
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MASSAGE YOUR EYES 

WITH THE 

IDEAL EYE MASSEUR 

Tht safest* surest and moat scientific treatment (or the eyed 

If you wear glassed U yourw* smart or burn or ftut red and iuiiamftd* if you have 
heartaches or your eyes are EJasny or atrulDixl, write for our Illustrated Treatlsu on ibo 
Eye* it eontainH a wealth of valuable lu formation about the eye. 

Indistinct vision. muscular troubluH and chronic (13 Hessen of the cyo sucoessf id] y 
treated* a few minutes use of the lies tore r each drty will effect ft steady luipruve- 
meat in tho sight. English f German, or Span tali [jiuuphlet mailed FREE. 

THE IDEAL SIGHT RESTORER 



treats the eye In nature's own way aud permanently rasters the sight to Its nor uni condition. Head the testimonials, 
you probably know m>ih 9 of those whom we have wonderfully helped. Write to-day* 



THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK, 



DEEP WELLS THAT FEEL THE SEA.— In their luve*U- 
gntlmi of ihe underground water rnouri'ca of <hu Coastal 
1'lulu of Virginia the geelcigJ.Nt.ii. uf tin- lulled S la tea IJh<h 
lug leal survey have collected data relating tu the many 
InmdredN or artesian wells den yield exeel Lent watern in 
Large area* of the coaafal region- parlLeuIur note tm* | 
been made of l he quantity and quality of ihe mqqtly 
afforded by weh» that give ilowa al the warfare. The 
water of most of tlune well* In fldrairjihly uilHpted lo bouse- 
hold usch, Uiuugh iltut of some of them mu talus enough 
mineral anlt* lit dilution to make tturable In taiiletM used 
for rili’jui.i [»rod lie lion. 

The variation iu fh>w exhibited by ibese wells with the 
rise and fall or the tide La of pec altar Intent i T ihe flow 
be big notably greater at tin 1 ! L' h ml than at the ebb tide, 
li l* Ihe general opinion among welt ilrlllei'n that |iru.v 
tteally :l]J flew Jn.tr wellk near ihlal rivern or Inlets from 
open buys ilo feel the distant mcr, but whop of them »u 
slightly t l.i sit the vmTa tibia in flow la not noticeable. 

The geologist In charge of the ground- water invest l ga- 
llons In Virginia hi riles Hurt, change* in water Level In 
wells, due to fl actual tor a in the height of Ihe surface nf 
Kooit neighboring t«ody of water, have been observed nil 
over the world* It is mammary to explain these chruigea 
by supposing m direct dj [meet Ion between the river, hike, 
or bay: but In tuuuy pi sires, an In eastern Virginia, BUCh 
conn eot lop la clearly im|ioHalble, owFnp to the depth -if the 
wells mid the nature of ihe Intervening bed*, some of them 
dense, lough nun 1 Is and eln ys. Therfe beds, however, though 
they ilo tmi transmit water, nevertheless coutuln It* mid as 
water i» rraeth.-ally hieompreisalfile. any variation of level 
Ob the fiver or bay is transmitted lo the well through the 
water- 111 led gravel*, Hands, clays, and marls. When a 
porous tied Is lapped by H well the water rises Te the point 
of i , (|itilUt]t|u m and fluctuates r* (he hand of the necon 
varies lla p*iisi]ri; on the iK'd* that coil ll 1 » the artesian 
flow. 

*-+ +- — — 

SHIPBUILDING IN CHEAT BRITAIN AND AMERICA 

COMPARED. — dVlifB Ihe shipbuilding indlUM rJ-efc of I feat 
Hrltaiu and America are placed side by aide, our figure* 
do not stand comparison. During the year ending .lnm> 
:tf>, li>07, there were 1 . -ICLi vesoeln* JiggregHrtng .'hi t S4L"5 
tun*, built [n the United Stmcs. This figure comes sc^nid 
to that nf t tie year iKlje, which xvjln the banner year of 
Awpftcim shipbuilding — flfty-two year* ago. 1L doe* ilh 
ix> credit. 

On lime 30 l*Kt the United Kingdom was building PH 4 
ablins wlih a gross tonnage nf l,2sfl.;tlK. While our vessels 
under construction are more numerous, hy 2!^ times, 
Oral Britain ■* tonnage Is 2t£ time* greater than finra. 
This Is significant, for it abow* that they arc building 
targe sc* -going vessels to carry the world's trade, while 
American ship owner* are eon teal with small const era 
which worve for lnter«eotlonaI transportation Imt do not 
brine the wealth of foreign lands to our shores. 

tlrent DYltiln ninkes every (‘tfort to thnlntaln supremacy 
aa the world 1 " grentesr maritime pn>w r er, and aids her ship- 
builder* In every possible way, JIM evidenced hj- |lo? fact 
of her giving $llt,0h0,000 to ihf* ('oiinrd rompany alone, to 
nkl ftn huilillng the ginnl liners “Mnu retail la " njul "l.tlsl- 
tftula," which fty her ting. 



THE VACUUM CAP CEDES E.UCNESS 

60 DAYS' TRIAL 

ThonaanJ* ccr*l. Pm- HOMrftK VACl'UM CAP w hew 
C « it *. n:W SUNUTEH IJXCM DAY the blwd in- 

th* *r*lp *nd f],d hair into ri«W iival’tiy 

enwth, c»oi so'1 stoci ththilcfipn talJ- 

inifrtul CwfOi PkijhIi-i^ Tlnrini**.* and IicaMIi fwi 
W# land if h> Vein cm trial W' D nnly mini if pm, 
ir* ]t not this fair? W'l- ho for free hgotai. 

THi: HOQF.HN Vi CUT M CAP Cf>, 

&M lURCUiY BUlCk DEN VEX, (JOl.tl 





CONCREIE 1128 

IU1YPD ^ I<iai,llT(, « abd piIjich i 

|l E A P If t<» y s ard* per hour by 
in ■ /Uftv Land a to ^ yds. with 
engine. Frlea with engine #t"tb>, 
Trick Machines fltSfi Up. BlObaAta- 
chlne 11 , f?ewor Pipe, Molds, ate* Cat- 
alog Free. 

DYKEMA CO. 

501-7 Ftrea 51. Hint I Kill. met. 




A New Delight 

awaiti? th i! smoker who haft not dis- 
covered the exquisite aroma of 

French’s Mixture 

“Tie ARISTOCRAT at SiOUhO TOBACCO"* 

Tt pleases instantly and nation es contlnu- 
oiikI) 1 * Only thi! eholceat grmb'S uf ripe 
and mellow Nurili Oar" Li mi lliil and 
ffoiden Leaf up iiwi Hlo tided by bund 
with ft eftre thill shinnSS Ordinary imteliinr 
tuethods. Pure, d^n, wholiwitne, and 
always In perfect epiLditiuli, because It 
i* nold only 

Direct from Factory 
to Smoker 

Semi Tic. f silver or stamp*) ftsr large 
sample pouch and IXHjklot, 

FRENCH TOBACCO CO iPANY 
Deptr d£ Statesville, b C. 



TV" noDet 
sell ihroocti 
deali-ri, but 
hi ways d S - 
rvrl ti7 rhe 
■'Bii'.'kera i i| 
j-c-rfbcL ton 
iJilu-n. 





No Stropping No Honing 

Write for Catafogoe 

POMPER & FULTON, Inc. 

Barber Supplies and Cutlery 
S 3 SO# CLARK ST. CHICAGO 





Popular Mechanics Shop Notes Series of Year Boofa 

f One of these books Is issued the first of each year, and 
is a reprint of all the articles which have been pub- 
lished during the year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

*oo pare* Vo|. I, “Shop Notes lor 1905.” 385 “"*«**«“ 
*28 par** VoL II, “Shop Notes for 1906.” 555 ““*«*»«* 
228 Page* Vol. Ill, “Shop Notes for 1907.” sso uiustmuona 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

€| These books are a perfect gold mine of information for 
every one interested In mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

f These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There is nothing on the market equal to 
these books at five times their price. 

•If The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, Is “Written so you can understand it.” 

ff! These books are Indexed very fully and with great care. 

<H The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters. Iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 

<1 Each volume contains entirely different matter from that 
published In the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price SO Cents per Volume, Postpaid 

POPULAR MECHANICS, 



Ilk ordering, etate which vol we I* wanted. 



CHICAGO 




POPULAR 1 IECBANICS ADVERTISING SECTION 
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"Vaat" itnd "For Baja" Ad*- 3 cents per word, payable 
in advance. Be pixel may ba seat to a auinber f curs Popu- 
lar Mechanics, ind will be forwarded without extra charge. 
In answering aucb, lot the number appear on your envelope. 



AUTOMOBILES. 



AL'TfJM GlilLE SCHOOL — Chicago Suluxd .jjf Motorlujf; 
tht* original i ill Li 'mold I !."■ aclluol In Chicago. E-’uur hundred 
jllliI ij ftj' gtailitateH the past year, to wliuiu w# refer iipLUi 
reijm-itl- A u turn 'Ij U t* owners, pnip|jeet3ve buy era and yoilug 
ujvti wan ting to become exjuTt chauffeurs wJJl nave a great 
deal of money fim! n lot of worry by studying the meuti 
a nia 111, ■ Stic and repair of gasoline autumnldleu in our u!nj|i + 
where nil pitrtn lire Open ho you run see how (Ley art 1 made. 

and lime they opera i pi He give thorough and in-act Ira] in- 
fit rtle Lion. i.Vunpelinl oil fUlffeur* supplied, Address I’lii* 

L-a^o Si-h' " '1 of .M' ' t tiring, Ihh[)(. R, T *il4 Michigan Art',* l'bl- 
m i(ii, E E [ . 

"IW* AT TO ItOJ I.ERS, euefe $50; pt" unto hollers, each 
W 6 . J It I .liras. Itriilgp port, L'nijn, 



FOR SALE — 5 sets wwtl wheels, ¥ 18.00 set; 1 \\. A Si. 
rear ash 1 . ¥;J4MH3;; 1 auto ear engine, ^siMhly 4^x4 water 
cwleil mot nr, new, sfim.ni); 4 ryj, water cooled motor, 
fihM.tiO: I lulsmint motor, fSMbim; tranBRit<sLoLn H $S:i.noj 

apark col la, $ibu<> each, now. Am a Fans iv., HTn 3t l.emtt- 
cello Ave,, rhlcago. Ill, 

WANTED— PRICES OS AUTO PARTS, new and sWTcnd 

hand. Also Mora run .'shorn r model IHOT, State pricca 

waited. Address Gloucester Auto Co,. .171 Slain st,. 
Gloucester, Mass, 



AUTO SUPPLIES 



GLASS FRONT for all cars. Get prices before order lug. 
catalogue on request . II, s. ituas, Jjdirr y.. Knitted St,. 
Chicago. 



MOTORCYCLES 



roll S-VLi'i — l <>j II. p. moton yde engine, ? 3 f); castings, 
¥ 0 , 5 n, C- K. Shook Ma u ti fne furl ug I'umpny, Waterloo. 
Iowa. 



BUSINESS OPPORTUNITIES. 



THEY WORK WHILE yul SLEEP. Talking Kealea. 
1 They Speak Yonr Weight." The In vont J msi mf the pen- 
itiry* Fortunes ha ye been made operating auromutle w eigh 
lug Lu to-Ti luea . Write lo-duy. I ‘ Lilted Vending Machine 
Co., 1121,4 I'asRin. ISIdg. T Cleveland. t>hlo. 

START a [jill L i order business ; wo furnish every thins 
necwiiiy: only few dullnra reiiLLlrod; new plan, success 

certain; cost* no c Ling to Invent (gate. Mil bum Hlcka, Stn 3 

Pont hie Bldg. , :: 3 s Dearborn St., Cbi-ngo. 



NEW INVENTIONS I J IIS H. J NK I >, PERFECTED, SIM- 
PLlfTEH and improved, We make Eli fig tnoelmrifais and 
paten l a Me . give them commercial value and find parties 
to manufacture or Jhmnee. Addtvss Engineering Dept., 
Indii* trial Non? Du mm, Ithaca, X. V, 



OUR Iftiu K t "U>m Ways to Get EElch.’' contnin^ l.CNM 
rUffererit, new. money brlngt-rt; sueceea ti?*m‘od; 2o c pre- 
paid. iJliuias I’uliiiiliiiif lu, 022 Mt, Vernon, Phlludel- 

jiElIu, Pa. 



LEARN THE HOT WATER HEATING RESIN I1SS AN it 
WORK FOH YOFR^ELF L — 1 teach vny nhstilutely free of 
eli«rge ami euuhle % uu to mako a gfiod Income while learn- 
ing, Men handy with mol* mike idg inotiey. No expense. 
For full Information wrtte HHios, can- pi^mhir Ito'baiiJdn, 



$ l CLEAR PItOf ITy each year waiting for any 
energetic man who will start the operation oi the j, T]jul _ - 
man Portable Il'uist'-fTpitniiiff Mach (lie. M We proved it 
to many last month, Let up prove if to yon now, fiver 
three hundred operators all ever Hie T 7 . S. The M Dn ri less 
Method" Si diih h. thorough and an Hilary. Pays j t ■ towns 
of S.lhui population or more, Airitmut iLeieassiry to start 
IhiaJiichs froEii Iipwarrte, Wo tirtsi the patents hiuI 

lire prosecuting in f ringers. We nlsti make the most 

elttcfelat stationary Henning plants, Send fur iHtalog nrul 
letaiidjooial#:. Add i'csh tieuT Compreft^ed Alt* & Vacuum 
MachLuery L’n., - 11^7 Olive St,, Si. Lon Is, Mo. 



FOR SALE- Surveying IilisIlucss of tine lute IL E, JHm- 
son, established nineteen years, average fb.uOO.tJO ll year. 
Record plat hook, sundry prints, plklf of snrveya and 
anbdlvjaiopg entpMc sx. I.onla city limits. Field notes of 
St. IauSp and Jefferson counties, Mo. Two out tils. Ad- 
dress F- ,T. (i. Wilstin, £10 Union Station, St, LoliSs, Alo. 



START Nf IW and make money. We do It arid we'll 
show you how, No eituv&aHng: no agexiey. For falli par 
t i on 1 jl r s send 2c stamp. Baxcndsle St Slowed, Kox Lhr2. 
LonHdale, It, L 



ANYBODY CAK MAKE good CtTTS with my simple 
2 Iul> etching process: price, fl; spec! menu and particular* 
for stump. T. M. lhty, Rox M, Windfall, Tud. 



ELEVEN HiJ NEST itL-JSlNEijif PLANS n«d trade Swcreta, 
including plating pfoH-esjg. A . bauce lo lw ''your owxi 
Lh'h-t 1 " Lind ei i nke frL>ui ¥lb to ST.i Weekly. Gltculars fret 1 , 
Uhlo Entcruri^ ftv. No, W. JcEIersou St., ^priughcld, 
Ohio, 



BUSINESS CARPS, 



EVERY ENGINE werks better when patrked with "Eu- 

rekH I'acLIug."' Your dealer will furnish it. 



r.KLK W, itli UAltimtLN, CONSULTING ENGINEER, 
“'Ll Chamber 1‘oiipiitercc Rldg,, tTiidUjfu Machinery En- 

-!■■■■ i ■ - 1 ilLtd [11J L ll: :i .- 1. ' I I"I ; i .L r 1 1 ■ :- . i! - ( ,1 Use 1‘Lll . 

FsUciRtj Kh-iured, exjn-rt In forum U mi fnrafehed, engine^ 
[[nijL.nl ted, valves sec, cMn-pieii- rejmrs^ ijiude >iu steam, 
electric Ffghiiug audi power plants. 



PATENTS FOR SALE 



PATENTS— The Popular Media inks Patent Rtimiti ren- 
ders clhcteut service. Follow Hlg letter ts ilateLl Slav 25 , 
UJtIT : 

1'iojtr Sirs: F lease allow iup lu aclifi«iwle^lge the receipt 

of jour.*; of ihc 151 h, the otHcial ujtlec of the allowance of 
my application for patent on Paper clip*. I wish to aay 
I mu highly grallfieil w tilx the citleleni nisirmcr In which 
you have all ended Lo my in tm‘tf L In this matter, ami I hat 
the dra^lngH and aper Mentions were far ahead uf loy ei- 
pec tut Jons, and e!jh| If I t>ver Imve hsj> other work. ; ^vSkIs 
you lo ij o it, I Uog lo remain, respectfully ytuirti, John II, 
Alter. 43a M :i In St., Gonneaui. u. 

Write for free lamklet. " IV lilt 1 to Invent. ” Addrott i^np' 
u Jar Merlin ales Patent Bureau, ltW Wa»iii jigioti St.. Chi- 
4 ago 



Pint SALE t'. S. PATENTS.— An entirely new Idea 
In [lluwJ tuition* Prodmcs from id to 2 (.n.l isiullepower. 

A ftjmvii crated white ILglaL l-1' grcut brill La my. This light 
Is Ideal us a library lamp; also U t# the lineal cHagmcitJc 
In mp for physic] nun and surgeon*. The larger c, |i. h a 
l hern petit ie lamp anti La the newest and hi'st luaut trem- 
nicnt for rljeiiiuai Ihu. 1 . Ncim lea neuralgia, lumbago, 
rlifHitile ulcers, talti-hpum. tuhcrcoiLisift, etc., pel Lev lug jnibi 
l in media rely h ml curLug by liu^ heat and iu tense light, 
which penetrate rhe ttesiiek and improve tint He Lou, Ttiesfc 
lights can he inarm fatty red at home by any one with 
$l'iunj cjLpRaJ. I want a reliable person in every large 
city and county In IT. S, to mate (ind sell these cm a 
royalty baaJ?. No cash advance required, Tu miyune In- 
terested I will send cuts and I Her: u Lire with full lufnr- 
ruulion of inamifarturc Tor 25 e. Or. » sinudurd library 
biuJ diagnostic lamp xvEiU full [lairiculars for $ 2 .ixj. Or. 
a 1 hcrapcui tc tump with Information for ¥(, 410 . These 
will he Mini i hy express prepaid in any address In u. S, 
Hr. W, EL Took, tijSS Blunt ^^ ^ . F Toronto, Canada. 



THREK PRACTICAL PATENTS FOR SALE— Rail joint, 
cooking atovi' ami spring nadJIe; have other p* train imud- 
lug. all M']| for cash one of ilie above, cheap. Aildre«ti 
8. 8, Moon?, Hodge, 'I’i'v, 



FUR SALE— 3 V AH' ABLE PATENTS, cnverlug natUfea 
system of slow sand water duration by gravity. Intake 
darn ami (liter reservoir for EnnuLcipHUtlca, a greni |juaL 
iie*s for contractors. Screen Niter fur mill nices. Ilouso, 

hold litter uuJ i‘oo|er An snide <*t Sli^t metal 

>ir gfasirfi V t* r L i would ^wij for three IRiuca cdU ut maun- 
fnclure. G, SV. Schult?.. St. But Ids h pa. 



Fr.Jlt SALE— potent Ni\ tl.SA.5Sfl — An tnma tic mualcsl la- 
b I ntiucnt, ¥ 250 . ITirflia MoTreii, New RJehtnoJUlS, Ind, 



PATENTS GFAii ANTLKH-* PRUTECT YQI.-R IDEAS/' 
llaudsnitic sJxty-elghl page guide bonk free lo ItiveutorH. 
Address A. J>. Mlddletnih P. 4 5 . Ih.x 515 , Savimnaln Gn, 



FOR SALE- PATENT No, 7307 - 11 — The Peer Loss flexible, 
mm -rust fug. elcclrlc galvanised steel tlmir luntR and mat* 
for lu front of I he bur hi SrthxnLS, AddrrsH It. Lundkow- 
Hkl, TI W right £[,. MIlwauk-iH'. Win. 



INVENTORS -Let uu work out yonr veloubtR IiIcsh new 
While times are precperoitg., A g^Hid Idea Is one tiling, ftrf 
dcvulopaient Is another. We have the experience and 

your idea Is wife with us. First clfbs working nr jiateut 
draw I riff a made. Add for* BiOO-i Popular Mechanics. 



FOR SALE — ALL RIGHTS IN PATENT NO. S47m Jnat 
^-.ucd, on folding mushroom anchor; Htdl rheiip. Addrean 
C* K, Crane, l^abe City. Miim- 



MACHINERY FOR SALE, 



PUMPS I Of Every Description— Suitable for Homo and 
Factory nwe, Illustrated Catalogue Free. H. E. Trot ma n. 
107 X. Third St,, Phils deiphta* Fa. 



FOK SALE— 10 1 buntepowtr all to engine and boiler, gwito- 
11m' tin rn-CT mid fittings, $50. Warren J. BmiLuantt* Look 
Haven, Pa, 



Foil SALE — Engine ialla*, HWlngH 1 *Vj tn„ tafccs, !j. r > iti* 
between centers. Complete with full sot change genre to 
out :lLe also threads, :: to -id Li,; price only iHS.riO. Ad- 
dress L, F. Grammes & Sons, Allentown* Fa, 



RIFE AUTOMATIC HYDRAULIC RAM, pumps water 
liy water-power — no attention — no expense — 2 feet full 
ele rates water 50 fret, elr, riiiHrimtcHl. Catalogue F li T-: K r 
HII’K RAM CO., 2191 Trinity Building* New York City. 



FOR SALK— ENGINES. 1 Inch stroke, % Inch bore, 

el tin-r marine or horizontal type, $5.00, ready to run, 
CjihI IngF 1 anil material, |t,OQ per acL Blue prints r 25c. 
These engines Connected to our a atom Bile semi ’flash 
boiler make the must powerful ami reliable miniature 
power plant on the market many times over, and they 
are absolutely safe and depend able. They require no at- 
tention while miming and will stenta Si] two minutes. 
Price for boiler, engine, feed water pump, burner, valves, 
etc., all pljM’it up on base ready to run, $10*50, liotler 
ft ml accehiUftles separate, $5.00. 0, N, Hannon, 183 Du 

Boise Avp., Elgin. III. 



Ff>n SALE — Coni pie te seta Of casting fer opposed motors 
nr 4-cyllnder vertical* wbIpi or nTr-rioleil. Comet Motor 
Works, 4T-49 Canal St.. Chicago. Q|. 



FOR SALE. 



FOR SALE — Two min -opera ted Regina music buses wiih 
48 piece* of music. Very cheap for cash. Address 11102* 
Popular Meebanies, 



FOR SALE — nine prints: and Instructions for making a 
lump spark coll, for 20 cents too atampn). Address t>. 

II, O Hiper, Corydon, la, 

FOlt 8 ALE— TELEPHONE ASP PARTS; also eleclrlcul 
good«. Telephones, $2,:b" up. 2 V| H. P, electric autojno- 
bllo motor, line condition, cheap. Parts for 4" spark coil. 
£14.(5-". Bulletin No, 2, on telephones, free, Murray E, 

Main* Delaware, Ohio. 



ELECTRIC LIGHT PLANT FOR KALE — The electric 
light pUdt In Garnett, Kan., » city of 3,000, on throe 
railroads; plant running and making money ; ^uTlsfju'tory 
reasons for selling; will hcLI cheap fur cash, or trade for 
Income hearing proper iy. Address J. A. Browns ton, Gar- 
nett. Kan., or W. B. Kerns, Bunceton, Mo. 



FOR KALE — 2fX> Concrete post molds, cheap, A1 ; fllsn 
a brand new block machine and two tile machines. II. 
L. Quick, Ashton, Til, 



DEPENDABLE WATCHES ON CREDIT, Cut prides. 
Keep jeweler's extra profit yourself and use white paying. 
No publicity. Satisfaction guaranteed, Rootlet free. Ber- 
lin, Col. Birmingham, Ala, 



FOlt RALE — 1 GOO Watt dynamo, Limp. pockets, shades 
switches, etc.; cheap, W* J. Atkins, E, Organs. Mass, 



FDR KALE— FLYING MACHINE INVENTION* Guar- 
antee to fly anywhere. Pop I live huccpsh. Safe and sim- 
ple- Can build Buy size for commercial use. Address 
i[kk)2, care Popular Mechanics* 



WHITE COATS AND MUSIC— 18 White dock cobIh and 
ea pa for baud; nlw lot of mimic for sale very cheap. For 
particulars address L* R. Klltlnger, L4 West Thorn ton SL, 
Akron. Ohio, 



FOR SALE OR EXCHANGE. 



STOCK OF DRY POWDER FIRE EXTINGUISHERS. 
About Mix hundred tubes'. Will consider real estate nr 
gtuHl automobile. Edward. Box 838* Milwaukee. Wls. 



TO EXCHANGE — Factory equipment Iron and wood 
working Diucliln^y, no buildings. Musi be In good con- 
dition, for brick business block In BOnfhem Minnesota. 
Railroad center. Title perfect from owner. Ilclerson Ma- 
chinery Company. 1;H4 Murrhob Street. Portland, Ore, 



FOR KALE OR TRADE— One upright Fooa gas engine. 
In perfecl order, rated 8 H* F- Price $123.00. What Tuva 
you for exchange? Ad dress H. A, Davis, Urban a , Ohio. 



TO EXCHANGE — For auto engine and toller. Stationary 
engine and boiler; forge, combined anvil and vise. and 
other Articles. Address lOGOO, care Popular Median Ice, 



FOR EXCHANGE — A new $90.00 gold watch for a foot- 
power screw cutting Iron lathe, VV. C* Marlin, Bel ding 
M leh . 



TO EXCHANGE— 8 tnjfispower marine eng., fourteen 
light dynamo, watches. Want air cooled engine, motor- 
cycle, automobile. It. fiend ley, Wolcott ville, Ind. 



TO EXCHANGE— Ivor Johnson tandem. Spencer repeat- 
ing Ehotfftin r ahoeuui Jeers' machine* Savage rifle. Colt pistol, 
in nd tig lathe, 0x15x24, attachments* fur in art tie motor, 
U. W. Allen, Trenton, Mo. 



PLUMBERS' SUPPLIES. 



COMPLETE LINE up-to-date plumbing and steam goods 
at wholesale to the public. Got catalogue. John llardln, 
imarter century at 4542 Cottage Grove Are.* Chicago. 



blacksmiths. 



BLACK SMITH I Nfl—Ftrst Ipasona; In three chapters, 
with 47 ILlualratlonfL Eawy Season*. by a practical hlnek- 
ssidth. Chap. 1, Tonis and .Materials; Chaps. 2 and ft, 
Rending, Swaging and Welding. Price, 10 cents, Postpaid, 
Popular Mechanics. 

RLAI'KRMJTHS — Vuiing men who wish to become mai- 
ler mechanics ami ex tier t tool workers may do no in a very 
abort lime by using Toy’s Treatise on new hIe'cIk, ex ida in- 
lug how to work them with 75 new methods, for working 
all difficult jobs. Ter receipts for making your own com- 
pounds for welding different kinds of aieet tHilld. Thermite 
welding fully explained; also two colored tool tetupHrliif? 
charts; chart A explains all annealing and hardening; 
chart P explains both scientific mid plain tempering to a 
MtAtidard. Ideally arrangE'd in pamphlet form Ltr the 
HTtiall price of $1. Valuable sample free. \V* M. Toy, 
Sidney. 0. P. S. —Get In line for hlg stilnrles lat^r; good 
li lack smiths are aearce. 



BRAZE THAT AND -SAVE $$. Fust Iron* Steel. Copper, 
Bandsaws* Hronzc or Brit"* with vui New Process I'dUi- 
pound, Jkli! per Ih. By express, with gnoviiptee. Cununlngs 
Com^nud Co., :Ki4 Avery Avo.* Detroit, Mich. 



WANTED. 



WANTED— Ffnek numbers Popular Mechanics previcniH to 
March, 1003. W- W, RllllfLgfilett, Macon, Git. 



SITUATION WANTED — Ymmg man* 10, at present em- 
ployed, desire* |M)stiton In the nfllcr of ji tnerhuufeal. en- 
gineer iu New York City, where he can make himself 
worth $10. PO per woek tn hlart and will have nn outK^tu. 
n Ely tn ieam. Address 1 4X e= eJ> IVipnlar Alerhjinlrs, 



WANTED— A PARTNER wdth in the mfg. of 

gasoline eugineit and motors from 3 lo li 11. P. Sjiecln! 
marhfuorf and t™d* f^r rapid production of same* Address 
1H0G7, rare Popular Mechanics. 



WANTED™ A good Invent lun, pn tented or unpatented. 
Box IQQOil Popular Meehan leu, 

PLUMBER, STEAM, HOT WATER AND GAS FITTER. 
I nst m Hit <Nf gnsollne and acetylene gaa plants, married 
man, 10 years' experience, acher and reliuhle. wtahea |ktm 1- 
tlon in Weateru town; boat of references. Address Bos 
Somotmuk, III. 

WANTED — Fa ten ted speefaities to handle as Belling 
a gents, General Specialty Co., Syracuse, N. Y. 

WANTED — VVort for two story w, p r saw mill In N. 
H. ; (he manufacture of simple article, hard or nofi wood* 
W* H. Mollor. Wultham, Mass. 



AGENTS WANTED, 



WANTED — Agents, umchiutatR, toolmakers, draftamen, 
Rttentieu! New and revised edition Saunders' J, Jiand Hook 
of Practical M Htbaulcs now ready. Machinist fifty a r “Can't 
get along without it,” Best in the land. Shop kinks. 
Ferrets from notebook*, rules, formulas, most complete 
reference tables, tough ftrrtbleiM figured by simple arith* 
ifletk- Valuable Itiformatlcui enrnlepsetl In pocket s lit*. 
Price, postpaid, $1,P0, cloth; $1.25, leather with Hap, 
Ageuts make liig profits. Send for list of hooks* E. H. 
Saunders, 213 pLirehaae St., Bos top, Mays. 

AGENTS make big money sclting our new sign letters for 
iUHce windows, store fronts and glass signs, Saaily put on. 
Write to-day for u free sample and full particulars* 
Metallic SSfiii Letter Co,* 77 No, Clark St., OhJctgo, 
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WANTED — Capable agent a to handle new, high-grade, 
Up-to-date articles; lightning sellers In All homes, nitlces, 
stores, shops*; $rt to I Hi dally guaranteed. Promotion as- 
Mired, r. Thomas Mfgv Co. , 1£K£ U, 1 J ay tun, Ohio, 



AGENTS '-Portraits, .>5 i'ontf; frnmoa, 35 cents; ahoet 
pictures, 1 cent; stereoscopes, £5 rents; views, 1 cent. 
;;0 days' rrpilir. Humpies jij.il! catalog th'e. (7uuHoElt]H.lcd 

Portrait Co.. J.90. 17K W, Adams* St., Chicago, 



AG ENTS' MONEY MAKER — Sell the "Eureka Tknr- 
Knah B+'lL 1h Entirely new. Hnirw Metssl. Ijcrcw driver 
only required to replace regular door knot). F. R. Blark 
Co,', Kanins City, Me. 



WASTE].) — Hustling Iiiiiil hjjtpIU for an electrical nm ga- 
mine fn every city of the tin l tod Sts tea. Grwxl ofipiirtsini- 
tiep now open, write for libera] terms, Electrurraft, De- 
troit, Mieb. 



BURGLAR PROOF Greatest lb big •of tile age; windows 
locked with IS- Stick opening, put on lu ore minute; send 
for sample, 15c eaeh- Agents wanted. Caimun Mfg. €u., 
ttsto I.ji Katie Ave . Chicago, UL 



WANTED — A sjihhI live agent lu every factory in the 
U, £L |n handle onr Mfttiqnjr^ Hand-Heap KLKNZOLA. 
The lies*i preparation for [liamdviug grease mid dJrt from 
the tum rtfi, without Injury to the si-. in. Agents enti make 
from $11>.(K) to $,H> P 00 jter talinilli In addition to !liv4r regu- 
lar wnrk. Can be used in the household ns well. Write 
for pa tuple ii nd terms. KLKNZOLA COMPANY. ERIE, PA. 



AGENTS WANTED — CAST BRONZE 1)00 It PLATES. 
"The Finest Mad«'. - ‘ Jai. JL Matthew's & Co., Dept. “S..” 
PitlLfburg, Pa. 



AGENTS WANTED -METAL POLISH for automobiles, 
nrjtus signst and fine work, ??? for husitlera. D, 5L Hall, 
Rome, N, V. 



FOR SALE OR TRADE— 14 ft. launch. *100, 5V, horny- 
pnwer gasoline engine wilt) iwRiiorifs, IftO; bicycle pro 
pclled "icutt, jftflL s horsepower CorllSH Supine; lias* vlrd, 
iVidre steatn jiiitoniubllc engine. tSfid First Are., Peoria, 
111 , 



MALE HELP WANTED 



A HUNDRED FlREM EN AND MIAKEMEN wanted on 
rallpo^MlH Jo I'hicrjpo nod vicinity, to till vacancies caused 
by iirumotlunN. Experience unnecessary. Slate ape, height, 
weight. Firemen, $Jf!0 monthly. itcmiUP engineers and 
earn Brake mew, $75, becoming Cotnlu ctors earn 

$1,51). Name position preferred. Hallway Association* 
Ron tit 174. L*27 Monroe Street, Brooklyn, N, Y,, employ 
me lit hemhin:ir l eia for all raESroada. 



MANAGERS. Foremen. Supcrlnlfwnlentu for position* nf 
reslioualblllty With well known tlrnui; grswt openings nl- 
wnys on our Msls for invD of executive ability; service 
etrjetl.v rnnfldpnl liil C write u* Ituhty. 1 1 a p goods, 505 Hroitd- 
way. New York City. 



SELL BRASS SIGNS to PnctnrRL Dentl^Es. Da oka. Jas. 
n. Matthews & Co., Dept. J, S./ h Pittsburg, Pa, 



WANTED- TOOL ^lAKER— Also w«yn1 pattern n.iaker T 
who wnTtld Inve-rt from huic (o two hundred dollars ic [|u- 
mnuufncture of gasoline engines «nd motora from i to H 
II. I 1 , Artdreaa liktiiT, care Popular Mcchiinh^. 



SALESMEN— Write the Day tots LaSwl Co,. Dayton, O., 
fur KOHiple rttillil nlid PC-11 mcTdbanta i.LlLX) n d ver tiaing stick’ 
ers for $1 * h on the ?!de;" 40 per cent commlsaion and a 
square deal- Write muy. 



GOOD {SALESMEN WANTED for a patented specialty 
Wiling for $rgj and $Lu; needed hi all manufActnring 
planta. May dilute eiirire nr part time. Some of onr rep* 
rp(ient*tives nTernpe ^15 n flay, Scune* more. Write at once 
to Power Specialty Ori., £M0 Fori St., Dptftitt:, Mich. 



WANTED — Mechanics to ecll our Sne line Calipers ami 

Levels. <lo:id pay. Addreja E, G. Smith Co,. Colum- 
bia. Pa. 



SALESMEN WA«TEI>-MuSt be experienced selling 
powei” trunsmittlng, mill and factory Buppltes. Salary and 
com ml Psion. Give age, eKperipacc a ini reference. L. F* 
(irammcfi i Sous. Allentown^ Fa. 



$100 PER MONTH SALARY — Paid wurklt, Euprgptlc 
man in each county to represent Hardware Dept. Kst&t]- 
3 ifttierl bueluost. Expose money in advance. Tire Colum- 
bia House, li-T, i.'h I engo. 



EDUCATIONAL AND INSTRUCTION. 



HTt'RY ELECTRICITY AT HOME A tiomplete electrical 
course at home, ciititaiulng ;b)-pnjse dentil bout, 220’jjagp 
tt-xJ txn‘k, ^tK) L>ij.terlQ]cnl}i and ovt-r l&tf pieces uf appa rn- 
tl?. Price, complete, ^nly $6.<M, Catalhgue “FS" explains 
title uuiJI other rcmarkiLhle offers., Thomaa M. iit.. John, 8*^ 
Ninth A vc,. New York, 



SALE— t'hicago CollH-go- of Advertising tti-notarnhip, 
value S-P. 1 ; will hkII for ifio. Graduates of GlEs school nre 
making from to $T£ per week. Address di03, Fopulnr 
Meehan lea. 



AKE TOO MAKING lees than $£5 itr jior week? 
Mei'hiinbviJ and Structural Drawing taught by experts, 
Send for circular. Low ru3tl'?n. including Free Hooks. 
Drawing triHtrunieiita, e-te. foEiJnibla CfUrespondeuce Hl'IiooS, 
]troxel Hl%. + I'hlUdclpIhlR, Fn. 



MONEY IN NOVELTIES- -Our a dvert Esers arid readers 
are looking for gmd new novelties to put on the runrktt. 
They hst>- money for lite right inventions lu utility, 
anmaement nn«J advertising novel tiee. What hAve you gr»t 
that's good? Jtejtcli (bis Aeld through '"Hip Novelty 
News*" lLl-S Washington St. r Chicago.' TYtal "I months, 
*17\ ('Pul?. 



IMIt HALL — Complete course Of Doyd's Bylatwtle Short- 
luird liook Form: firleo, S'i.tXL Learn In .If) days. N^nio 
ay&tem sells* for $20.00. Chaa S. Weller, Milebeli, K. 0. 



FOR HALE— I. 0. S, cnechatiiraJ il raftsman's cmirse 
w i i h three vMlumes, drawing inutniments and $5 drawing 
tahU'- Mjniplete. ITIce, $4,5. Write L>r pari leu Inns. W„ 
A. Ho went, llsUldeu St. T West field, JJasa. 



BOOKS AND PERIODICALS- 



FOR S-AI.E — EnginE^ring Library. Te-n volnmcn, luuad 
ml % morocco, Guvere completely tbs field of Steam and 
Electrical Engineering, h* in first -class i.-oudltloH, f.'i»s1 T 
new, $nt>, %\111 evil fur $IG. Address T. A- Z-, cave Pop- 

sjI « r Mi-chnnlcn. 



FDR SALE — A thorough 6 realise on Electricity, Cover!) 
entirely electricity In. u\t brmuhfa. Five Tolnmcs. CeMd, 
new, Used but short time. Are lu line condition. 

Will sell for $14. Address T. F. E,, 4Rit5, rare Fopiilar 

Mechitulv#, 



IF IT’S PRINTED — MacDonald can Supply it — Domestic 
and Foreign pub Meat Joins of every description — P]ftys>,— read- 
ing am! recitation books — Dramatic Journals supplied hy 
iilbM. ‘‘Catalogue P. M. sent free,*" Chao. MacDonald, 5S 
Washington Kt,, C Mrs go. III. 



FOR KALE — Cyclopedia of Engineering, Steam, eieotri- 
c:fll. meelianlcaJ. Round in ttiree-uuarferd red morocco 
lea ther. Four volumes. Co*t Ttew $19. L-aed but slightly. 
Are iti fine (■[’mdltion. Will tel] for fib Address J. T. B., 
41t)7 r care Popular Mechanics, Chicago, 111. 



ELEf.TR I El AS AN D MECBANTC— PrHrtlvul monlhty 

POAgaaltEe for electrical atnd mechanical Btndenta and work- 
era, Publisher 111 uai rated directions for eonatruvllng dy- 
uamoa. molorg. paBoUne engines, wireless telegraphy, elec- 
tron hating, electrlcfll wiring, mechanical drawing, lining 
toi^la, furniture cobstmctifin, photography, nil kinjls of 
mecbanlcnl work. One dollar yearly; alnnic copy tit c L l 
book eatnlouuc, ten cetiK, P. M. Sampson Puhli^tting t’o,, 
(1 Rcacon St, + Boston. Mass. 



FOR SALE — Engineering Library of twelve volumee- 
Stesrn. electrical, mechanical. Bound in three-ip arfers red 
nnjirucctj leather. Cost new $(S0. Arp tm vicelient mindl- 
t.lon. Used but fibrt’t rime. Will sell for Address 

f\ M, H„ 4Ii)5. csro Popu]fir Meehonlcs. 



for Sale— "C yclopedia Of Modern Bbop rrjictlcc/'' A 
f4>mpivte refvrvpce work for machinists, found ry men. etc. 
I,catlier blading, four Yolnmen. Tost $1^. Will nel] for 
tfl. Address P. M., Box 125. Chicago, I1L 



GET A G0YER.VJ4KNT POSITION — Our book fully im 
HifnvtR how. Failure If r rid led impossible. Address* Frank 
D- Pcrgandc, Publisher, Whitefith Buy, Milwaukee, Wls, 



If CnfluTirv V.iAhnHin* 




Fleajftf .IfcrttiOB Popular Mechanics 






TTPE WHITER — A regular |300 mu eh Inf* Id flnst ctiA 
condition for ¥15, Taken on a. debt* Address &H00 T care 
Popular Mechanics. 



Ci(?AR BA N DS”- 1 Eiporttil direct from Europe; entlrpty 
different from Amur Lean bands; 3,000 kinds, all new* 
HtflDi[)«d with real gold* beautifully colored, S n tuple#, 10 
cents, or 40 cents per 100 (no duplicates), prmtpMd. Includ- 
ing Illy at rated catalogue nn prof ess Jon al plate mating. 
Order quid* National Selling Co,, Allentown, Fa. 



AAfRFR EMBROCATION — A specialty for rheutnatlain. 
lumbago and at Iff joints. Nev&r known to fall- Jifie and 
*1.00 per bottle. Amber Embrocation Co.. Highland Si., 
Itorebeater, Mas?, 



ELECTRICAL NOVELTIES AND SUPPLIES at whole- 
sale prjceR to anyone. Large catalogue free. Agents 
wanted. Illinois Electrical Works,, Kewunee, Hi, 



MACHINIST AND DRAFTSMAN'S TABLE, U, 8, stand' 
urcl, steam, gan and water pipe tapping alscetf. Five cents 
In stamps, E. E. Meyer, Allegheny, Pa. 



LAN D FOR SALE 



TEXAN IN ROOMING— Fine fanning lands in the Team? 
panhandle, at from $12.00 to ¥2'3,dti per acre, nud In 
other portlnna of North Texas, at from ¥18,00 to $25.00 
per acre are bargains at present low prices, Value# nm 
bound ta luereane. Address Texas Farm Land Co,, 277 
Dearborn St,, Chicago, Hi. 



TOO LATE TO CLASSIFY 



GAN AND ELECTRIC FIXTURES at whuicnale prices 
to the public. Write for catalog sh petit, Mention If gas 
only -nr combination p» and electric wg nt ed , VVpslitn 

Chandelier Co.. Mail Order Dept., IB West Lake Si,, Chi- 
cago* 



FOR SALE — 1EH16 Indian Motoeyelo wills cyclometer asul 
separate generator headlight, Ha# only Ijeeit ridden 3A0 
miles and is as gwd bs when it came from ttiAj factory. 
Have been prevented from riding it by aide news and for 
this reason am selling it. Price |ir>0. Send bank draft 
hw |2S as guarantee of the freight both ways and I will 
ahlp the nipchlnc by freight with bill of lading attached 
to slight draft for balance. Reference, Hank of Gage, 
Olein. Dr. o, E. Irvin, Gage. Okls. 



FOR SALE — 2 cylinder S h, p. Orient Buck hoard fitted 
with ti. & J. clincher tires and 14 in. steering wheel with 
spark and throttle levers above It. Oust new, 2 
ago, wRlj extras ,$500, Price 1400, $BO with order, sight 
for balance with bill of lading. Reference, any bank or 
banker of thl# place. Ralph Workman, Woodward, i>kla. 



FOR SALE — Cyclopedia of Architecture* Ted volumes. 
First class condition. Worib ¥00.00. Leaving city, will 
fell for $12.00. Address R. G, AJ., Ilox 4i», Chicago. 



MANUFACTURERS — Have you any articles which wo 
can sell in our malt order business? Ladies' articles warded 
especially. Send sutnplp. jf convenient, otherwise dvucrlp- 
tlou or circular, wilt ywr lowest ca^b with order tpumlily 
prtee«. Our year# of experience will make your article a 
winner If your price* are right* Acme Mfg, Co,, Dept. D.. 
Cincinnati, ft, 



OPEN A MIRROR FACTORY; THERE'S MONEY IN IT 
— 4c brings booklet ; testimonial# and full particulars, n<mi* 
■without; $5 to ¥25 day sure; start NOW- Hull Inzer's 
M Err lit School, Franeesvlllc, lud. 



STEEL rails — A ll sections New and Relaying. In 

stock for immediate shipment- Ralls cut to length. AL 
K. Frank, Frick bldg,, Pittsburg, Pa. 



BEHIND THE SCENES WITH THE MEDIUMS.— By 

David P, Abbott. Cloth, gilt top; 32ft pp. Price* fi.uO* 
The Open Court Publishing Co. , Clik-ago. Mediums have 
long mi coved ed In keeping their secret# out of prim and 
away from l tie public, but the most valuable secrete of 
medium title work arc revealed Ju thin hook. The author 
1# a practical performer himself — but not a medium, and 
some of the secrets be reveal# were purchased at exorbi- 
tant prices. The honest spiritualist will welcome the 

work because it# aim Is to expose the magician and 

charlatan, Some of theae secret# have onid bh high as 

¥250, and the sum total of nil contained lu the volume I# 

estimated at many hundreds, , 

HANDBOOK OF PRACTICAL MECHANICS. —By Charles 
H. Saunders. Pocket slw. Price, postpaid 1 leather, with 
flap), ¥1.25, fharlea II. Saunders, Boston Mas#. A work 
for use In the »h«p and draughting, Cent# infer tables, rules 
and formulas, solutions of practical problems by #1 tuple 
and dpiicfc methods. 



Train Load of Books 

9 Books to be closed out at less than coat of paper and 
printing. Binding free. 

F £J#/<?tf T F* tiDD i,\ l &i0eem, C«K Buyer*' 

9 Union, Merrill A. Baker, Colonial Fob. Co* 

I brthgbt entire stock of three of these Big Bankrupt 
Honk ITritifte# iltkJ u big Into! Lhe (Jtlifir* Ialoj cloflSilif it flut 
cow nt 10c to Kit on the dollar. 



■Samp to Prioos- 



_ LutotopyriEhi tnofci, wu* tl.tf}. My nrlew 3$c, 
Uit l be] u-lea The Pr«pectcif, TSp ucractin 
CauyQ 4 iJiiiftfCfcDM.il. Milliard CirreL Hundred* of 
u*hi=ri n front Sflc to 4#c, 

KncTcloptdii Britinnia, half uriTncto hind lav 
InrtxLttnant pric* 135.(0. 19; pric# #7 13* 

(licit tin* OcrtpLriu Work*, lb ml*,, neutkrlr 
115 . 00 , My inrlcD f -1 7 , p i. 

[ am ri-winy cut ni iein than tm1( price the fol- 
lewl tit oompl* to wnri* in lijilf nniwn bindlu(i: 
— u.i-letm. ThaekiEFar, Bsliuc. EwM, letter, fount* 
Hiutu, itu]w«, I'iiIt !e, EHrt, p«Fue, FiOd* 

mf, IlfcwtWnft, Po*, KEfcdo, Ituihin, SsnajitoU* 
tJjhhoiifc CliLLiiiit, flrwu, Sifcafcsri|s-pa,r® r itt. 

Million* of bocAh. thnu«fcndi of title*. Ckanoe 
4 »I fchtotirao to pt't abrn.si nn j toil at it dlFcount 
of from ii(i to 9 g per c*nt from lecutAr price %hJl* 
ikvklniii. 1 



Boo km Shipped on Appro**! 

jstihjflol to jvxbti nation In jonroirn borne Iwfore myifig. Ewry t«ilt 
^jirnitoei n«w and tetlffeetory, or to return #t toj e^pfla*** 

Write f.trpnj big Fr*# Es.rs*in Li»i af ll.li rtock trfort ordeHu#, 
It 47 citi nftthmi. WiJl aavfljfom money. Foatol turd will tiring |l_ 

DAVID B, CLAHKSON, TLn Hook Droker* 
_lQ¥li Ho sell Bldg., rhirniro. 




LEARN to MOUKI BIRDS and ANIMALS 

VVa «a tent h jf,M by mall at home during 
yours ( .are lu»(ine tostuiT #m:l tiicmnl all kind* 
of h I rite, niitaimlif, tfamt headh, ttc. Alto tan 
fc-tiJiii* a Lid ttuck E ru Ito v ■ 'U r own tax Ider 
PUl>t> Iworato your Wmw *i l h you r tic*, utl Tu i 
trophlEfl; become a prorea-totial laxid^rmlst 
and fiitriL Idg income, ^iiKif]; learned hymen 
and iw.iruen, Thon i-andfi (*f #Lt®ecB#fu) student*, 
ftrtat fkrnk "Hew to tout) to Haunt Bird# 
iti i r| Aril rn«l e' - non t f It EE- WHfe nn w , today. 

IIbiAi, N»h 



S, W, ’-L’timj] Ijf 1 Hill |< J 



'Ji 



Bus MB, 



Fifty ittinwprs In our tvo L 'k from all ov<?r the cotrnti? to 
a elatutlfled od In Popular Mechanic#. That 1# coumiun. 



Electrical Supplies 

I For the Amateur > 

| LdWCIt price* :: Send Stamp for Catalogue 

THE BRIDMAR CO., Chicago, III. 




Scrip ps 



Tha mn«t tnUhtartbr of 4-ijycle Harln* 
anginan, fcnrt tlLe ONLY Orklly hUh-clui 
■nfilttB *ell tug *t # r**#on*hlfr prica l T n- 
uvual Ly rlmpla, an cr*ni in# , Miisamial, 
himliftTimlf Uniihrd S-cylinder, B IO H p 
A-eylimtor, ItoSO H. P W r ( ' 



Scrip ok Motor Co., 
B02 Trumbull Av« 



ito for 



OetroU, MTcTi, 



The CluHRlflpd Rate lu Popular Mtehanics Is very low 

hut three cents per word. 



rr pays bjg 

To Amuse The 
Public With 




Motion Pictures 

NO EXFERIElfCg MXCESBAfir m oar Ja- 
itmetioD Book #sd "Buainiu CtnJd* ' ttllsill, 
V* ftwnikac^rngUto Qntftt* With Sir Advtr- 

rft.itG, * ' - 



H*hig Mn ,tfe, HumutOLixdrxjnu'briRifiiE 
Of fun. if^veJ., history, rcltgtuft, trmp«i.Qca 
wort sad soars ill ostrstod* One on da It. 
Jtitonlihing Opportunity la any ] K *tlEy lor 
a man wjth a litfli- m«fiey to show la churches, 
school houses, hitlge hills, (head**, ete. 
FrOflii ire to am flCO pn night. Gtfiers 
dutt, why Odt you 7 It's easy •„ wrhe to o*. 
toi we r || (el3 you hair. CsC&Imu tTH 

AMUSEMENT SUFPLY CO., 471 ChonJciI Rin 4 RM f finp 



PiwsC Hcntion Popular 1 / ecftanlct 
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GLASSES ARE NEEDLESS 

in moat eases. For weak eye* they are crotchet— not a cure* 
For diseased eyes they are useless, Only a seal tie trwdi* 
rated ma&sayt can. *treng[tSieii weak eye* and cure optical 
disease a. The 

NATURAL SIGHT RESTORER 

applies a HOnthitlQ^ .Awttftftrn flip treatment that i* heeiHng 
but ftflnnZf^iL* gently exercises the proper muscles and 
make* weak eyes strong hy pn^ner massage. Briny* etfe- 
luait.h by aiding nature. 1 ‘ •■' trr old treated at home and 

normal eye-sight secured for ilu- cost of a pair of glasses. 
Don't wear "specks,” hut write today lor our fret illus- 
trated book, H earn*!, to ■ you, we will My m. 

The Natural Sight Restorer Co. 

104 Broadway J! Detroit, Michigan 



DUllu ill's Liuui t 

with plnncTtvr^i’t Fram.^.tlu’ 0 iily frsniu-* lining rlltfMm. 
froiarthlifrpe* e*-t up, trued. te*t«d and irpuded l ■ > 
pjaokLng- by «kiii*d i>o»t-buiLtler« - wfure feeing 
bnockc'd dijw I [ )t shijitiirnt t 1 )^u> , 

PL. .n . it E'l-rf- i-t FmoeSSlV? h 11 thO hard worit and two- 
thiniH ULi-f.'.nC-linlldur'-ptn- for A <n. lar. ‘ - tu y / ‘ 1 
Jlpmembt'r. with fruM£V Bma-lW lqtp lfrh 
FRFl . plank patterns nud lull irisiim'U'ui!* for I'onvi'U.lug 
Ard^r rnur pwinUM TODAY . on thv fcjt*!’ 1 aj ment 
nl ail - L* *1 V . - 1 * VI I u lti.'II tin- *Lmpl i - \ly of H > ■ Pi < * n c ' t b>'*i ' au ■ 
Tf l hiii-i-ri’t tliu« or L'uii ri'.t m/t material comtptuervtw to 
”m bortyooK.-ir, witw us ftir flnukliw. !>«*'»*, 
Fitting. KnjiSnr-, etc. All p*rts just as 'partwi and low-priced 

“%Vrt™!irLftBvaurmmp^ "D tin* Fa*y Favnmiu pl:r, 
par f,\ r yoiie bnatim you Ini Mil it. I f rmnvi-i In um's w.-rmi r - 
'j.’i-fiTt in every ili-inil we couldn’t afford truink. Him Ub- 

^ r 1 WrOi‘ l fi'iP\Y for rRKE tool Inlltne Imw to hnSld your lxm.1 fmiu 
Piaueu iW.-ei Frame*. PUiikina, «U-.. orTr»n» *[«!*•' ; '* l '’*™* 

cf r^rn-m. Or, ■>?«■! JtH- for borii-hflUd« a bj-'k, *W 

lllualrstioor, (fltijfbing ti-o'.n bgnn, ^ lUt 11 

The' Pioneer Boat & Pattern Co. Wharf 1(5, Bay City, Mlrt. 



HAT 

Bt Tilt . . , rjT77TTfc=^-^==y^^ 

BROOKS $TOTM V ™ S » 

Of full Size Patterns sri Illustrated lutfttttm 

nl CKpHienwi-tKi pre«i*ms tinjwled.R0 of toots- thn 
ai™ hundred* of kchipmal»-*eiU* How ft j>ri>E1 
iv„, l.iisi nnii iiluff hi? slip!. SwoU for it, Vf f m ! 



fdO Bjfrtti tlC tCOl ' 

!ll ? ™ ib! i, {dSn^ h ii ■■ i n. n si Uifty ho «liui^ed. 5cu4 tnxti^Tto «U 
kUDCk-dOWD f with p*t IfiTDl In finish fnxlflH tim^OOEboik 

t tx to iHBnilhcLiin. -L3U inexyerwpecd poovl* ^ "i 

UftmM SysUBi iMt yrsr- Yfliy nul, yout 
ksmFirtitm Gvft^iK-rEio os Rirryris 

BROOKS BOAT MFG CO i CVCTtM 



n« 



Yon Save % tost 

fEy iiutlin^ IhpivtltiP n il fsfcilitll Ik)? 11^ 
home- We f 11 n^i h|l it— -art nn4 itiilwiciij 
i I \i ii t>— lic^'T soli-* 4 ‘ilIi— cvctt liiecs fifleo 
atiil iitioc 4 lL 0 »L— LnirLmttia shvin. aud f luteu- 
in:?:. ¥*u 6ive \. nhnnn fneturLnE v*rt —% 
unci hi] d-Ohl^r*' pmkl*- 
J?oni 3 irinl vtdav for ihi* r*un r - 
t-oi ; ■ cush.i&n rover trf temticrctt*, 
farltculani of oilier yloos* 

On mli'i^at- 



BROOKS MG. CO. 

or TH£ fc, £>. jva.'i-rf tWXBWf 

7t *Hlp ST, ^ACMAW MKH.F^.A, 
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I STOP FALLING 

U JL | n CONSULT ME BEFORE 
n /V I It IT IS TOO LATE 

There is but ono way to tell tti& reason ol baldness, and fall lag 
b ai rand thnt is by a iui eta - . ■ ■ >pic esamt navi on of the Lai r. T he par- 
ticular disease with whwh your scalp is afflicted must be known be- 
foreit can bein ' .ii :• miy treated. The use of dandruff curesand 
baLrtonks. without Unuwii g the specilio cause of your disease, is Iiko 
ta hi ng med i d no w i thou t ! win g what you a re try i n g to eu & e ml 
a few fallen hfllra fi :n your combings to Prof. J. H- Austin, the 
celebrated Bacteriologist who 5end yoxi “ sftaolutsly free, a 
diagno&is of your case, a boolr’et on care of the hair and scalp, anti a 
sample bos of the reuvi'tU which he will prepare specially for you. 

Enclose So pc sta gs a ad w rite to-du y 




AUTOGENOUS WELDING 

EPURITE PROCESS 

(PATENTED! 




EASY EFFECTIVE ECONOMICAL 

INDUSTRIAL OXYGEN CO., Hanover Bank Building, New York 







Power Problems 



with power users are all of the direct 
kind. 

Is it reliable? 

Can anybody run it? 

Is the running cost low? 

Is it safe? 

Is it adapted to your purposes? 



These questions are all satUfaoturily answered in the 



I. H. C. Gasoline Engines 

They are built on correct mechanical principles and only the highest grade mate- 
rial and thoroughly skilled workmanship are used in their making. 

They can be depended upon to respond promptly, with abundant power, whenever 
call is made on them, A combination of efficiency, dependableness and durability that 
it found in engines of no other make. 

Made in the following sizes: 

VERTICAL, 2 and 3-H. P, 

HORIZONTAL i (Stationary and Portable d, 6, $, 10, 12, 15 and 20-H* P. 

Call on the local International agent or write the office for catalog. 

International Harvester Company of America, 7Q Monroe St., Chicago, U. S. A. 

(Incorporated) 




Save 20% on Electrical Goods 



IVhfth ': t ymi hi iv “Misi-ri* 1 tinnMtv Electrical fcitodi 
li-'-iu i i.nr dealer br iSltW i fttim fchij 
faL‘i.ur^rvj-Niii|jii-i4- -1 1 m ■ k initki^ no 
us L Ih.II 1 ill -.ii r -»ii i ili Ciisr nr n ■ 1 1 - il 
■•]■ 1 1 . it ft— !iv *urs\ Ml. - 14, if'-i 1 1 iintjU 

Roi.diii-lTmi rij. 1 leaf vnlm^H 

i <X3 k a 1 tliB-tf, | 'use'll F n -rit raor linu.*i 1'MdUig, fh 4 j> 
A W-. cuahe rtH! |" r :i ■ I".:uum, we rn*li« ihc |iot*ds r 
1 ■ pif k:.t 1 i ? . jr-lf’ M. ifnr 1 .■ ! I =, o(c i $ : 

J ‘tL,rJ vnul I. ft. LtiLit^T; - /sii .fot- ignliUjtii - ,i;n 
L-i.n If 'I |l-r|3 1-,n- f K.nv— IbCi: (Hit,* , - ■ 7.; 

Jesn Hutl^Ljr MuIE.h- vii i . - mt 1 Diy CpLIi - . .71 

"AnihthK* ' MikEiViJ A |. | ;ualu»- ->o citl ■ - ;■ : .i 

1 ' rt L’nH' JiillerV I 1 ], nit , 1 -Lba cu:- _■ --,i | 

’ 'itlejci. Spark I ' Mi— u- K fur circular) ■ . 4 m ■ 

VTc rnaVci nn : «rty m st... k "Sum. Hn. v 
J- liittrirlil for EVi'FJj luhly ' — W rLt,- '<>1 Cat;,- j. An .* 
b:,; liJ r t >:-it (ib^u- i^Hjket & . £ 0 — 7 " > > 
ilhitlralionf — hmssl ] 'rices, j StsSt-oiJ *fc‘ jrrJn P 

' l'i.i|.iuir Iterhinlii'?-. '* wryy 

A<14™^+ xifc.rfj.1 bu.tBu. fr -y . - B H 



Manhattan; Electrical Supply Company dLvf 

17 Pa rk PI , 1JW FI ft h A v ... n u e W L, A 

NJ W YORK CHICAGO 

Largest Em:l urtf r 5t: -■ I lest m. 5 1 Ku|v| in-f m t." 





Hof Weather Comfort 

May he efls-iJy obtained by a crewing 
to ani handy waiflj- limpet in your 
had. kitchen or bedroom 

Warner Lillie 
Breezer Water Fan. 

This is run by the water 
from any regular faucet 
and revolves as fast as 
5 T 000 revolutions per minitte, 
creating a delightful, cooling and 
penetrating Current of air which 
may he thrown in any direction. The 
“l.ftlle fireester” costs nothing to operate h 
never £ets Out of order and will make the heat 
hearable wherever used. Furthermore, it is 
the lowest priced good cooling fan ever pro* 
duced* Price complete, ready tn n 
attach to faucet, only .... ejVJ.OO 

We ship at once. 

Remit bj check or motiey order So 

Warner 
Motor Co. 

Inc. 

Dept. J 4 ( Flatiron fSIrtg. 
New York City 






Utica Giant Bottom’s Plier 

The strongest, the handiest, the most 
powerful and the easiest cut- 
ting tool of its kind. 

Can be used an a pine liri-jv, a fUai-nom 
plier, and n wire Cutter, ft has four 
Mire cullers, two of ^hfch n r <* so 
designed ill a I the wire la held be* 
tween the jaws after cutting 

A Handy 
Plier 
That 
Everyone 
Should 
Have 



TOOLS 
OF QUALITY 
ARE STAMPED 



Only the genuine 
bear this mark. ! f s 
a guarantee of quality 

UVffc: frir PUer Pi if rtiixtru 
unit {jQfntiifj 

UTICA DROP FORCE & TOOL CO. 

73 Orne see Street, :: UTICA , >7 Y, 



BOW TO RUN AN AUTO 



mW/. i’ 



'• .. i -1 dill ■ i-'.h TH 2 f-=. 
crfCT iliilhTiim? 

and iLS'i-l.-il inii-, 
priPtflj ■ f ia fin a 

I -ILJ-C r, f r> i 4Ji‘S l . 

inetio, wiili vvner* 

p h -,1 . 1 1 . j S i hi: . 



Are you Frtorested in 
A u tom^bilc a? 

tr I-.I I «rr, mi «rlr l'UrelUmfl .if 
Ihr till IT c-ililjnn *.f Sili - 

T*iiiiHii.i.Kh Vcum.Ei" vilJ j.j.jv.- 4 

J,VHh.| mn.-.liin.ibl 

TIiih iV.*rk i4 nnw tkp jiim-|.Ii>-| 

-laij-Lririt 1.1IL nriH' 1 <flLUarirFij:.L 
limn >iiii.'jEi 4 !ii| of nintnf 
J'UirmiK ihe |H'iik'ipSefl cf I'OfL - 
■InMttKiR an. I ..|'rriL[i«-n in i. i I. .ii 
nn.J k«l|iful unj-. nn 1 1 fuiljr 1 1 1 • > s - 
Irnl.id wl.|1, jjNutf U ; jL, p s ._ i.j . .-.rut 
drawing. 

Jin - rr.--«!Ti 1 iLl^n tpf Mrl.-tE.H> 1 s;-l* 

Fiwu. d«l 4 rinhteHi t.y et'iuviiJcTni ,..n 
1 ■? ll 1 hi n i‘0 1 J t ^li like jjiiiii F'4'1 iii-l 
Uif wln»l tl Ij. rHfiitr niul 
. cf?. i|, ji- t roal turn t , jm! i .iinj'rn- 
Tu'flisiLilfl if/ lAi-e fu(.*i ■ ,14? rni.cii 
aulunK?tif 3 Jstj nt Ih-e -miic hu.e Lc- 

h‘. IHl ifKuFnLif I, IV:., 1 ht tJTJ -C rf Vi ill 

i»PTi, iniirh it- 

TIi i)- |5«*ii 3 will Imi Mint In 

ar<y u.hJn*'- in (tlr WftrliJ, 

] -I | >.l .. I .. | -..in r.'-v-i] t ,.r 
tw ■■ > 1 , 43.1 r ►. n.' LI >Js ii'r 

,^ 1 r ti'il! Iht sen I ihi 
iU'3-tnval |rv l^ 1 paii<l 
For iui'iljil* 

PUlUnl. 



